‘OW Paramount Pictures—first to 
do it—brings to the screen the 
current marvels of science and inven- 
tion, in sound and color movies. 

For many years the Paramount Pic- 
tures Corporation has realized the 
public’s keen interest in the drama of 
scientific achievement—in the myster- 
ies of sun, moon, and stars; in the 
marvels of fish and bird and rock and 
insect life; in the wondersof the micro- 
scope and the test tube; in the amaz- 
ing developments in lighting, heating, 
transportation, and communication. 

Recognizing the part that Popular 
Science Monthly plays in making sci- 
ence understandable, the Paramount 
Company sought and secured the cotip- 
eration of this magazine's editors in 
the making of these films. Through this, 


G Garamount Ficture 


coperation the pictures have been 
made by Jerry Fairbanks, a producer 
‘of scientific motion pictures. who 
‘owns the most elaborate equipment, 
including microscopic cameras, for 
making moving pictures of this kind. 

‘The first of this series of pictures 
has now been released. 

Go to your local theater and ask 
when the Popular Science Pictures 
will be shown. Tell your friends to 
ask for them, too. They are the most 
thrilling of modern motion pictures. 
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NEW CAR ABOLISHES 
REAR SEAT BOUNCING 


= Sa = amaay ‘ 
I | Engineers remove cause 
‘| i 


of “pitching” and bumps 
-+.give New Plymouth its 
famous Floating Ride 


Frenzeansstherewasn’t much comfort, 
ding in the rear seat of any car. 
Even small road bumps would make the 
car “gallop”...and give back-seat pas- 
sengersa good shaking-up. 

Then, after years of study, engineers 
discovered a new principle—which we 
introduced in the famed “Airflow” cars. 

Seats and engine were moved for- 
ward, equalizing the weight on front and 
rear springs. Now the same principle is 
used in one of the lowest-priced cars on 
themarket: thebeautiful,new Plymouth, 
new type of spring has 
—with tapered leaves, 
and made of special Mola stecl. And a 
sway-eliminator has been added at the 
front...to hold the car steady and up- 
right on curves, 


Gives famed “Floating Ride” 


FLOATING ALONG! The smooth, result is a miracx 
FlstingRideot the new Piymcath— fg The, Tewult ie @ miraculously smooth, 
with modern weight re-distribution, 


BuMP—wuM 
cates the gallo 


restful ride. There is no bouncing or 
pitching. The back-seat rides like the 
front. You can hardly believe you're rid- 
ing in a low-priced car! 

Be sure to ride in “All Three” leading 
Jow-priced cars...and just compare the 
others with Plymouth’s Floating Ride! 


Ask your Chrysler, Dodge or De Soto 
dealer about the new Plymouth ...now 
nd up, list at factory, Detroit 
Official Chrysler Motors Commercial 
Credit Plan offers convenient terms, 


Puymour#’s sway-ELiminaror, (3)—holds you steady on 
curves, even at high speeds. Note, also, (1)—Plymouth’s new 
tapered leaf springs; and (2)—double-action shock absorbers. 
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tricks, ways and means to take 
and sell pictures. Written entirely for the 
famateur or semi-professional camera hob: 
byist, it clearly demonstrates. by pi 


and directions, the principles of ‘pict 
takeing th 


bring you photos which 


‘now and where to sell 


them 
COMPLETE, FASCINATING 
Easy To Understand 
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like these 
ARE TOUGH TO 


LUBRICATE! 


ms, mites are horse collars — the 

‘Yidern Hed piston sing! ‘The 

harness the might of 60 to 100 horses 
Piston rings are vital parts of your 

motor. Pennsylvania motor oils supply 

special lubricating qualities to ke 

vital parts—and oth 


* oils, made by new processes, 
frequently claim to be “equal t 
” But trying out 
ls is costly business. As one engineer 
pats it: “There's simply no use taking 
chances, as long as [ean get Pennsylvania 
oil.” He's right! For smooth, sure protec 
tion and unfailing performance, you want 
oils that have thoroughly proved their 
worth. And that, for 40 years, is exactly 


‘couse it assures you that (a) they are made 100% from Penasyl- 
‘asia Grade Credo, (3) they mece or exceed the hirh min 
‘Saodards set by the Association to asure proper lnbeieation of 


‘modern morors. 


‘Shferuarding these assurances are (1) the research aboraoey of 


what Pennsylvania motor oils have done. 

Look at the map! The area shown 
there is where Nature stored her richest, 
finest lubricant — Pennsylvania Grade 
‘rude oil. From this one special erude are 
refined all the motor oils sold under the 
insignia of the Pennsylvania Grade Crude 
Association, 

No refining method can take the place 
of the best raw material—Pennsylv 
Grade Crude, Pennsylvania motor oils 
are better oils from the ground up. 

For trustworthy lubrication, insist on 
tor oil sold under the 
‘emblem shown below! 


Pennsylvania Grade Crude Oil Awociation 


Oit City, Pewnsyleania 


<q FINE O1Ls FROM 
THIS REGION 


‘ARE IDENTIFIED 


THIS EMBLEM w, 


BETTER OILS FROM 
THE GROUND UP! 


the ASsocation at Sate College, Pa (2) a aational eld force, nd 


(GS) exch members individual vareqy bood. 


PENNSYLVANIA MOTOR OILS 
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OLD-FASHIONED 


SIMPLICITY 


on 


‘Teuxprone service in this country is modern. 
It leads the world. Yet there is an old-fashioned 
simplicity about the Bell System, This applies 
to capital structure and financial methods as 
well as to the nation-wide plan of decentralized 
operation under centralized control. 

The American Telephone and Telegraph 
Company has only one class of stock and that 
stock is not watered. 

It has 675,000 stockholders living in every 
corner of the land. Their average holding is 
twenty-eight shares. No individual or organiza- 


BELL 


TELEPHONE 


tion owns as much as one per cent of the stock. 
There are no secret reserves or hidden assets. 

This structure is not of recent origin, but 
dates back many years to the early days of the 
telephone. It has lived on because it is right 
and in the best interest of the public. It has 
been fundamental in making the Bell System 
a distinctive American business. 


Research for the Bell System is carried on by Bell Lab- 

ing, distributing by 

Western Electric. Both help in giving the country good, 
economical telephone service, 


SYSTEM 
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Easy! 


THE NEW, IMPROVED SIMONIZ 
KLEENER QUICKLY MAKES DULL 
CARS SPARKLE LIKE NEW AGAIN 


Get a can of Simoniz and 
Simoniz Klooner .... try this 
famous beauty treatment that 
all America is talking about 
If your car is dull, the new, im- 
proved Simoniz Kleener will 
bring back all the beauty the 
finish had when new —and 
quickly. Of course, itis Simoniz 
that makes cars stay beautiful. 
Although easy to apply, it not 
only protects the finish, but 
makes t last longer and keeps 
it from fading. So, it doesn't 
matter whether your car is 
old or new, it should be Simon- 
ized, and the soonerthe better. 


MOTORISTS WISE 


Repairs 


MADE EASY 


With These New 
Tools and Materials 

ww types of paint 
ean be added 


Tx 
de- 


for the home owner. One, a paste, is 
signed especially for outdoor work. ‘The 
other, a liquid, will remove paint from 
metal as well as wood and is especially 
valuable for removing the old finish from 
the body of a car. ‘The paste remover 
first is made into a solution with water 
and then applied to the surface with a 
brush. After a few minutes, the old paint 
can be peeled off easily and quickly with 
an ordinary putty knife. The liquid re- 
mover also is applied with a brush, but a 
hose and a sponge replace the scraper to 
remove the loosened paint. Either warm 
or cold water literally washes off the old 
coating, leaving the surface smooth 


BRACE ADAPTER CHUCK 
TAKES SMALL DRILLS 


Destcxep as an aid to the handy man 
whose supply of tools is small, an inex- 
pensive adapter chuck rec 

transforms the usual bit brace 
in-one unit. Having close-fitting, spring 
operated jaws, it makes it an easy matter 
to use small, round drills in the ordinary 
hand brace designed for wood bits. Its 
three jaws will grip even the smallest drill 
tightly, while its square tapered shank fits 
into the chuck of a hand brace like an or- 
dinary bit. Putting it in place or remov- 
ing it is just a matter of a few seconds, 
A few twists of the wrist double the use- 
fulness of the brace. 


NEW WATERPROOF PUTTY IS MADE OF RUBBER 


Because it never hardens, is water 
proof, and sticks to metal as well as wood, 
a rubber putty now on the market pro- 
vides a good material for use in sealing 
glass in picture frames and any type of 
‘window. Containing rubber, the new put- 


ty also is flexible and will not shrink or 
crack. It can be applied with an ordinary 
putty knife and takes paint readily: with- 
‘out causing it (o crawl or blister, Sold in 
friction-top cans, it can be stored easily 
without fear of spoiling 
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exrexsion nunces waxe | W/ hat an Athletic Director 


Bory sides of a casement window can 


be mathe ety rom the iad i f I . . ¥ 4 

civey<osese of Indiana University di 

inches, they swing the window free of the 

fe nv ch on . 

ii ny el th ae for his daughters 
a 


any casement window in a few minutes 


It was back in 1922, when Mary was eight 
and Catherine was five. Their father felt his 
responsibility strongly. He wanted to make 
sure that no matter what the future held, his 
daughters would have funds for a college edu- 
cation, He naturally turned to life insurance. 

‘An Equitable agent helped him work out 
Educational Fund policies providing that, 
when the girls reached eighteen, the pro- 
ceeds would be paid to them, over a four- 
year period, in quarterly installments, 

‘The father lived only fifteen months after 
the policies were issued. 

Mary is now in her third yearn the School 
‘of Journalism at a mid-west State University. 
Catherine will enter an art school in Chicago 
next fall. 

Because of their father’s thoughtfulness 
and foresight, both of these girls will be 
soundly equipped to face the world. 

* # * 


NEW FIREPROOF PLASTIC 


Aoxo the materials available for sum, 
mer furnace repairs is a new fireproo 
plastic. Capable of withstanding a tem: 
erature of 3,000 degrees F., the easily 
molded substance can be used either as 
4 crack filler or as a fire-pot lining 


HANDY APPLICATOR FOR 
REFINISHING SCREENS 
Resestnzryo a blackboard eraser, a new 


type of applicator simpli 
refinishing window screens 


This life insurance program, prepared $0 
carefully to meet the needs of an Athletic 
Director and his family, is but one of many 
thousands which Equitable agents, trained in 
the Case Method of life insurance planning, 
have put into effect for far-sighted people. 

You too have obligations to yourself and 
your family. Lot an Equitable agent suggest 
‘an insurance program especially adapted to 
your awn conditions. 


THE EQUITABLE 


FAIR JUST 


LIFE ASSURANCE 


SECURITY PEACE OF MIND 


SOCIETY 


‘MUTUAL ~ COOPERATIVE 


OF THE U.S. 


NATION-WIDE SERVICE 


and I wouldnt 
be able to go 
to art school” 


ing, it spreads the finish evenly and 
quickly, insuring a smooth surface and 
eliminating the thick spots, filled-in places, 
‘and spatters usually associated with ama- 
teur screen-refinishing jobs. It is designed 
for use with a new special screen finish 
that dries quickly, prevents rust, and is 
self-smoothing. 


‘Thomas I. Parkinson, President 
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OurKea 


Just What Laws of 
Physics Do You Mean? 

To vs young fellows out here, surfboarding 
1s, in the large part, the biskest’ form of 


Amusement. I se, 100, 
that it has been taken 


fe eh 
een 
Salat etn dey > 

rmepes ' 

Beceem 
‘twenty feet high, that 
ear ease 
PI BR tas ao 
errr 
Some oes 


A Business That 
Is Always Active 

Fon rit work's champi 1 
2a feces ere 
‘hoy are tines twenty-four ou in 

he day in fact they, never sop working. 

Without them, the land might soon be over 
Tun with creares from the sea, and human 
ite could not exist. For plankton the weak 
Swimming life in the sen and bento the ie 
‘pon the se's floor. Ove partner feeds uy 
{te other, and together they manta the 
nce of life Something to wonder at!—CF. 
By Detroit, Mich 


Aquarium Beautifies 
Ficeless Ficeplace 

manne 1 have 3 ne de or yu, ee 
itis: We have an open fireplace in our living 
room, We grew tired of our fas les, and re= 
moved them. In thelr place we put two layers 
Gf brick to. match the mantel, jst large 
enough to fit the opening. Ox top af them we 
put an oblong. glass aquarium, twenty. by 
{etve by sisteen inches, with Ach and Eee 
plants and sells. Behind the brick platform 
tre lad an electric cord and a red light which, 
‘when turned on at night, ives the aquariums 
set glow Our int Fo as taken on 
4 dalghtul aspect, and we get'many compl 
fet foro al ewe we ow ad 
{y pass on to all interested readers of Pore tax 
Scinece Mosriny-—R PLlty Lockland, Ohi. 


Wigwams, At Least, 
Are American 
Waar America neds some American 


chitect ycvery howe inthe 
Gated Sst Sele wow anger ares 
Gree, Romany or COe/Seet ess 
notabowe at nan = nivas 
sot vse al at ivas? 
preston of Act => 

aii ema 

el eourage prog 
ear, honesty fra 
Dee, and bventive: 
net (pkal of the 
frontieminan snd po- 
beer Come on, some 
of you, subm some suzzestions for a real 


United” States architecture. It's high time 
somebody did! —McK..M., Cambridge, Mass. 


Feeakish Tricks Played 
By a Volcano 

Rewexe the article on the “Earthquake 
Machine in the May" ive of Portas 
Scnxce Moxruy, 1 was ota 
strange story I heatd retetly. It coocerns 2 
Seleanic eruption, rather than an earthquake, 
Hu ater al the te ar elated A pelo 
rien of mine, been prospetting for 
rare minerals on the veleanic sands of the 
Garibbean, old of seeing rec recovered {com 
the rans of Saint-Pierre In Martinigue. This 
tity, as everybody Knows, was destroyed by 
Sn eruption af Soot Peige In 1903. It secs 
thatthe disaster took the form of a sheet of 
flame which came down the side of the moun 
tain and seared everything in the town To the 
fuins of the store, excavators have found 
bottles of perfume with their necks sealed by 
the heat; wes the bottles were broken, the 
scent was Yound unimpaired after more than 
ihiety years under the ashes. Tn the banks, 
‘Macks Of god coins were found fused together 
inods of solid gold-—J.B.B, New Orleans, La 


This Windmill Thought 
It Was an Autogico 

Son ime aso while working onan expe 
of windoll. Te was 
foveled ons trp 
table ontop of: fy 


would rin. Just as T got outside the barn to 
take a look, the whole contraption started up 
into the aif, pulling turntable and generator 
ight up the turntable shaft with it. Of 
‘course, at about. two feet, things flew all 
‘apart. T got the idea that a ‘contraption built 


And No Fait Using 
Junioc’s Blocks 


small cube is, 8 
chic inch. The large cube is three inches wide, 
three inches high, and 
three inches long: in 
‘other words, each face 
‘of the big cube is nine 
‘uare inches in area 
Now then, 4 coat of 
‘paint is applied to the 
Gteror of the large 
cube. How many of 
the small cubes wll be 
inted on three sides, 
how many on two 
sides, how many ‘on 
fone ‘side, and how many on np slide at 
all? Can you do it?—E.H, Des Maines, Lowa. 


Maybe That's What They 
Call Truck Farming 

ive seen a couple of letters on the Fred 
Frame vs truck drivers arsument. 1 dont 
care how Fred daver a car in races, but T 
stant to say that truck drivers are good dev 
al They have to be, Out here where Tlie, 
sre are ninety-two miles trom a road, All 
foods are tracked inj farm “products” are 
fucked out, excepting some of the livestock 
that goes out under itr own power. It all 
dirt roads, and up until two Yeare ago asty 
trlles of i werent even graded: Tt ant sandy 

fether; it i realy olctashoned. gumbo, 
{T'Sou koow what that is. I've had balls of 
‘nid as big as wash tus form on the wheels; 
Te even had to take the wheels off to clean 
‘hem Kati saya ruck driver fo to be sod 
NPS'S" Broad, Mont. 


It Must Have Been 
An Emergency Light 

‘Oss. night a fiend and T were running my 
lettctrin in the basement when it was de 
failed, The wreck smahed Ue burned-out 
iia bulb inthe headlight of the engine, We 
Ppt he eazs tack on the track and turned on 
the current again ‘To. our sreat surprise, Mr. 
Hosted Bull, which had not been removed. 
lit'up and stayed it for about three seconds 
Perhaps some’, your intligent readers can 
tellus"how come” J.R. Shot Falls S Dak 


You Have To Jump Fist, 
And Then Listen 
Line everybody’ ete, T severally jump of 
sive start al any unexpected loud nose such 
‘an automobile backs 
ire Now, Ive noticed 
4 curious thingthat 
i jump fot and beat 
‘he sound. afteroard, 
weith just a spit aee- 
fond in between. This 
Suse the opposite of 
that. might be et 
ed, it seems fo me 
alural sequence 
‘events would be for 
the ner of the ear 
tovcarsy the sound to 
the brain, where t would be heard, and for 
ther nerves to cary an itapulse from the 
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= poraaaes == 


roundabout mental process is short-circuited 
it'so, what touches of the reflex? The pow 
erful air waves striking the skin? Here is 
Something a sientist might find interesting 10 
investigate: T wonder how many readers have 
had a similar experience, and whether any of 
them ean sugsest an explanation —E.F-C., 
New Vork, Nv. 


This Idea Is as Old as 
The Ben Hur Sweepstakes 

‘Tras suggestion may seem goofy, but i has 
its pints. At a horse face, you miss about 
If the excitement be- 
fase the hones. are 
So far away wen they 
tres onthe. back- 
Stretch, Why not have 
‘rotating tack to the 
homes would be rune 
ning in front ofthe 
Mand all the tise? Or 
hve the stand revolve 
asound he ak 
Keep up witht 
fons just as an ob 
‘vation rain fol. 
Sis ong the shore during a new race? Why 
aivould the spectators only be in onthe Sart 
And the finish? HUI, Baltimore, Md 


Gold-Mining Methods 
for Finding That Ring 
Tr suovtn be eay for GOK. of Whip- 
pany, N. Ju to fi his gold ring e realy 
ms Just about where he hat ft. Hl should 
fist bum and: cut off all grass and. weeds 
ithere the ring could have allen or rolled. 
‘Then take a screen just coarse enough Usat 
the ring can’ go through ity and: mount 
Horizontally in ‘such x way that i canbe 
shaken, Shave a layer off the ground, ring 
ts dep as any scratching or sgring that has 
iron done singe the ring was Yo Al ths det 
‘outa be jut through the neteen very care 
fully and the avenize sorted. f be dos the 
‘work thoroughly and systematially, be can't 
Help ding the ang iti there’ Fhe job 
should not take Fong unless the brea be very 
large. T have followed. gold micing all my 
{ies we wash our det to gst the god feor 
it but GC. can solve his problem by mere 
Uy screening the dir. Heres hoping be ds 
Bis ing without having to shovel up the whole 
county-“HIW.AL, Rockin, Cait 


Self-Making Bed Is 
Boon to Bachelors 

Son tne ago a reader mentioned a sel 
making beds an invention that basht to 
foe worked out. This 
ld "bachelor agrees. 
How would thi do? 
Take a bed with Bo 
falling st the foot, ike 
fr atudlo ‘couch, and 
fit 2 Usshaped rae 
fig fumber around 
it. PWwot. the frame 
Dar the head of the 
bed, ‘on "each side 
Have lips along the 
squared bottom of the 
”, and eyelets at, 
‘nef the harrow es ofall the bedclothes. 
Now clip on sheets and blankets a5 desired 
Up"wit the frame, and all the bedciotses 
Ihing' wenlealy, arransing hemscives and 
imoothing themselves outs Down with the 
frame and the bed fs mad, the overappics 

rts of the bed covers being caushe and held 
Gy'the frame’ Remaking tt bd teas sn- 
Ply taising the frame and letting Ht down 
axin Of caune there should be enough lar” 
nce 30 as not to teae the bedclothce Maybe 
ieres a catch in this somewhere, bat I dom 
see t--K, Long Island City, N.Y. 


“TRYING To STEAL 
My STUFF > 
ene 


JULY, 1935 


Stratosphere Flights Went 
Over This Reader's Head 

Axoruen giant balloon will invade the 
straimspbere {hit summer starting from the 
natural bowl in the Black Hills. In the metal- 
ball gondola, darin men will risk their lives 
for science. Why? What good can result? A 
few weeks azo, I would have been pretty pos- 
tive about answering, “none at all” But I'm 
less cocksure now about a good many things, 
‘And it's all due to-am article that appeared in 
your April sue. Por years, T have believed 
that auto racing was nothin more than high- 
speed murder and Suc, without a redeem 
ing feature. Your article opened my eyes. 1 
had no idea that most of the improvements 
that make modern cars safer and better could 
be traced directly to the race tracks. Here 
er Tam going to be more careful about 
sdemning daring undertakings as of litle valve, 
SRE, Nashville, Tera 


But the One That Got Away 
Was Much Larger! 

Finip naturalists of the hothouse variety 
seem to think that six-inch trout are about 
the biggest fish that swim in the rivers of the 
United States, Well, let me tell you that the 
Digset, proudest, strongest denizen of the 
rwers of this country. being overlooked. T 
Suppose ith because he's too big tobe be- 
lieved in. He's the Columbia River sturgeon, 
that sometimes weighs almost 2 ton—RE. 

ttle, Wash. 


Maybe he was Trying 
to Imitate a Blowfish 

1 wov like to give tome information to 
sola Reepers wove fb are having trouble 
Staying atthe bottom 
of the “squariae T 
Ha ad that conto 
ally” got Indiztion 
Sod’ accumalated ga 
within hese shat 
roushe "him tothe 
Sirface: 1 found chat 
2B tnge of mercute 
Chrome in some wate? 
Sted os a light ls 
Ste and cured Biss 


Me AND witey 


stood for fish as s stimulant —J.D.L., River- 


ton, No 


Haas any reader some ideas on how to make 
1 mechanical aerator for a tropical Bish (20k ? 
T would very much appreciate a few sures 
tions FM. Brooklyn, N.Y. 


They Might Put the Rug 
Ina Zoo 
L.ser that 2 rug made out of the 


tion in New York. The duckbill, or platy, 
is one of the strangest, rarest, snd most del 
icate of zodlogical specimens Its not adayted 
to travel or to captivity in a 200. Why anyone 
should want to make a rug out of duckbill 
shine is more than T cam understand. A good 
live specimens worth “about ‘$1400 to any 
zoo. Whiy? Because the platypus le an ozs" 
laying mammal, abd a posable link, in evo 
ton, between the mammals and the birds. But 
aug? Fean' see it—RNR, Sydney, N.S 
W, Australia, 


Keeps Both Eyes 
Open Now 

T vsuo to think that making myself squint- 
eyed, wall-eyed, cromeyed, or hat-cyed by 
Staring throuch a metal and glass (abe at tiny 
things that you can't eat, drink, talk to, st 
down on, o: make use of in any ay, was the 
Siliest" posible way to spend lesure time 
Now I Kzow T'was wrong Idon’t ox a bine 


spp, at 1 ap dt 
spite mean a ase 
Fn ee Si ee mY 
SoS Ace RES 


Reverse Umbrellas To 
Catch Rain on the Rebound 

Hrar's an idea for some of your inventive 
readers. We have umbrellas, raincoats and 
Sou'westers to protect 
us from water falling 
from above. But we 
faven't “anything 10 
protect us from water 
splashing up from be- 
iow. What 1 would 
like’ to. sce is ‘some 
Kind of midget um 
brellas or flat oval 
ffaards that could be 
sere co eran 
the ankles to 
Wvater from splashing 
you wall along on min day. Let’ pt 
to work on this—E-E., Chicago, I 


What Do You Predict 
for 1960 and Beyond? 

In as July, 1980, The theater is operating 
under a Government subsidy” Technicians, 
lectricians,stagehands, mascians, all get paid 
regularly by check from Washington, re- 
sardies of the size of the audieace. There 
‘no audience, in the old sense of the word, 
Everybody sits at home with his frlends 
the litte room now known as the Radiotele- 
theatron, Tnstead of a television screen, this 
‘ew machine presents a erecent-shaped stuge 
fon which figures, made of light, abd appear 
lng to have three dimensions, perform in full 
color, with sound —1.P,, Los’ Angeles, Cali 


The Rhinoceros As 
A Cause of Long Li 

Ax ripexty Chinese gentleman of my 
‘quaintance was asked recently how he man 
fazed to grow to be 40 old “so youthfuly.” 
His anewer brousht to light a strange fact 
about Chinese medicine. Lam eiening the fact 
over to the readers. of Porciat, Scitncr 
Moxrmy for their entertainment. “I am so 
‘ld, and at the same time, so youthful” sald 
the aged Chinese gentlemin, "because of this 
rug.” He pulied 4 tte lacquer box from his 
Sleeve and showed us a grey" powder, "This i 
powdered rhinoceros horn, of which T take 
ethene och dy be si, ening. 

visited a Chinese pharmacy’ subsequently, 
and was very obligingly shown a quantity of 
the stuff, which T eared, much to my sur- 
prise, conts $100 for about one cuble inch. Tt 
‘was known in Europe, centuries a0, 
for fever —JE.E, Shanghai, China, 


ncure 


Chemists, Attention! 
What Turns Glass Purple? 
Iasi fen en ae aye ac 
i Hs a 
parts of Cali- “ 
ae Gk 
tra, cM 
usta: 
eonenree 
miei 
enough to the rays of 
Secuen 
Sa at i 
Si St 
eer 
eae 
Seiarat 
Sr hee da ees 
eas cats omc es 
ere bara Seen eet 
acetate ay ee 
Seeriaere Ee 
une xt 


Sear Sie AN 
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Laboratory 
Test Ser 


HELPS AUTO MECHANICS 


Sctentiric service-station equipment is eliminating trial and 
error methods in the work of automobile mechanics. One of the 
‘most interesting developments in this field is the Ford Labora- 
tory Test Set. For many months it has demonstrated its un- 
canny accuracy in the shops of Ford dealers and has proved 
conclusively that it saves time and money for Ford car and 
truck owners. 


Combining a number of sensitive laboratory instruments 
and gages in one complete unit, this portable Ford Labora- 
tory Test Set can be rolled to the side of the car. Te permits 
the operator to make tests quickly and accurately for every 
condition that can affect engine performance and the entire 
electrical system. Further, it enables him to adjust such units 
as the carburetor and distributor with a high degree of prec 
sion. Ignition coils and condensers can be definitely checked. 
It determines the condition of valves, piston rings and spark 
plugs. It tests the car radio and tubes in addition to the light- 
ing circuit, generator, starter, fuel pump and other units. 

If the type of precision units co-ordinated in this apparatus 
were to be purchased individually the cost would be so high 
that only the larger service stations could afford to use them. 
‘The Ford Motor Company has made it possible to build 
and sell the Laboratory Test Set at a price which every Ford 
dealer can afford. 


This is in keeping with the Ford idea of enabling dealers 
to provide the most efficient service for owners of Ford cars 
and trucks. 


These instruments and gages 
‘tell the complete sary. 


Master Meter indicates condition 
of radio tubes. 


FORD MOTOR COMPANY * DEARBORN + MICHIGAN 
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ITH the recent issuance of 
U.S. Patent. No, 2,000,000 to 
Joseph V. Ledwinka, of Phila- 
ielphia, Pa, the American pat- 


ent system in important milestone 
in its fruitful history. ‘The present series 
‘was inaugurated in 1836; in Jess than a 
century, American inventive genius has 
piled up this amazing number of contribu 
tions to the comfort, convenience, and 
safety of human life 

‘The historic Ledwinka patent covers im- 
provements in the aplication of pmeumat- 
ic tires to railroad trains. Tt is the 248th 
patent to be granted to this outstanding 
inventor, who, by his work during the past 
thirty-six years, has greatly influenced 
the development of the modern automo- 
bile and streamlined train, Ledwinka re- 
ceived his first patent, No, 638,683, 
1899, on “a means of propulsion of vehi- 
cles ‘by electricity.” ‘Pethaps his most 
{important single contribution to the devel- 
‘opment of the automobile was the all-steel 


Averaging sixty patents a day over a period of 
ninety-nine years, Uncle Sam's patent system has 
proved its value as a stimulus to new discoveries 


POPULAR 


Patent N° 
2,000,000 


.».A MILESTONE IN 
AMERICAN INVENTION 


By AUBREY D. MCFADYEN 


Examiner, U.S. Patent Office 


(yo 


body. He also invented a process for dry- 
ing lacquered bodies by electric induction, 
employed today in many leading automo- 
bile plants. His latest achievement will 
contribute materially to the comfort and 
safety of railway travel in. the future, 

But, aside from its intrinsic merit, this 
two millionth patent is interesting in that 
it marks an important point along the his- 
toric road of inventive progress. The Led- 
‘winka patent stands at the end of the sec- 
‘nd million of patents, which includes such 
inventions as talking’ pictures, air condi- 
tioning, and the radio—in short, some of 
the most important factors in modern life. 
It likewise sands at the beginning of the 
third million of paten it may 
presage what the i inventive peste ot as 
has in store for us. Probably some of the 
igreat inventions of the future are embraced 
fn the 108,000 applications now pending 
before the Patent Office, 

‘One cannot contemplate two million pat- 
ents thirteen for each day since the dis- 
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un 


covery of America and more tha 
the number granted by any other nation— 
without reflecting upon the nature and 
growth of the American patent system. 
Most likely, the reader wonders why in 
the world two million patents should have 
been granted, and who made this astound- 
ing number of inventions 

"The principles of our patent system are 
both simple and brief, These principles 
have not been materially altered in a cen- 
tury, In general, any person who has in- 
vented any new and useful art, machine, 
manufacture oF composition of matter, o 
any improvement thereof, may obtain a 
patent on it. An application must be filed 
With the Commissioner of Patents, accom- 
panied by the mecessary papers fully dis: 
closing the invention and the usual fee to 
cover the cost of examination. The Patent 
Office thereupon searches through all the 
prior patents and publications, both do- 

ic and foreign, bearing on'the inven- 

, to determin 
sents. something patent 
new, useful, and involve invention. The 
word “invention” requires that the appli- 
cation present something not obvious and 
not within the skill of the ordinary me- 
chanic, If the Patent Office investigation 
is favorable, the applicant is granted a 
patent covering his contribution, 


TT HE patent, gives the inventor the ex- 
clusive right for seventeen years to 
make, use, and sell the invention, The pat- 
‘ent carries a legal presumption of validity. 
Tn marked contrast with most foreign 
countries, the United States patent is not 
taxable nor does it involve any obligation 
‘upon the inventor to employ the invention. 
‘The patentee can do with his invention as 
he pleases for seventeen years. at the end 
of which period it inures to the public. 

It is interesting to observe how the 
U ates has progressed under this 
distinctly American patent system. At the 
time it was adopted we had no telegraph. 

printing press, no high-speed 
steam engine; mo harvester, binder, and 


2 


reaper; no sewing 
machine, no talking 
machine; no dyna- 
mos, electric motors, 
for electric cars; no telephones, 
no electric lights, no electric 
frigerators, no electric washing 
machines, no oil bumers, no au- 
tomobiles, and, of course, no ily- 
ing machines ‘and radios. One 
after another, these inventions 
hhave been fostered by our Amer- 
fcan patent system s0 that new 
industries have been created, and 
new avenues of employment pro- 
vided 

‘Take, for example, the Bell 
telephone. From that one inven- 
tion has sprung one of the big- 
est industries in the world, pro- 
Niding wages for hundreds of 
thousands of persons, in every 
city, town, and village of the 
country. The moving 
developed into a majo 
besides furnishing en 
to the nation. The automobile, 
aside from its practical benefits, 
in manufacture, service, repair, 
sand road construction, furnishes 
employment to far more men 
than comprised our World War 

‘The Westinghouse air brake 
presents a different aspect. While 
the president of the Pennsylvania 
Railroad is said to have laughed 
when it was suggested that a 

could be stopped 

ved to see the day 
yy laws forbade operat 


fing a passenger train not equipped with 
such air brakes. Westinghouse made the 
proud boast that this invention, his ist, 
saved more lives than all of Napoleon's 
armies had destroy 

“The linotype machine, the cash register, 
the talking’ machine, the radio, the air: 
plane, and such early inventions as the 
wing ‘machine, agricultural machinery, 
and shoe machinery have each provided 
this country: with an industry employing 
thousands of workers, to say nothing of 
the resultant convenience and cheapening 
‘of necessities, Taventions in the printing 
rt, for example, have put the daily paper 
in every home for a pittance. No other 
country in the world has shown such prog: 
Tm considering the large number of epoch 
making inventions that have been made 
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by Americans, we must not lose sight of 
the fact that many of these were the work 
of naturalized citizens of foreign birth. 
Alexander Graham Bell, creator of the 
telephone, and Nicola Tesla, who gave us 
the alternating-current motor, belong to 
this class. The atmosphere of encourage- 
ment created by our patent system, as well 
as the rapid expansion of American indus- 
try, stimulated such men to inventions 
which have made them famous throughout 
the worl 

John Ericsson, from Sweden, designed 
the “Monitor,” giving to the world the 
revolving turret now used in every battle- 
ship. Emile Berliner, who came to this 

from Germany, invented, am 

‘other things, the carbon ‘microphone whic 
is a vital part of the telephone. Charles 

|. Vandepoele, a native of the Nether- 

nds, devised’ the under-running_ trolley 
and other inventions; Michael 1. Pupin, a 
oor immigrant, invented the loading coil 
which first made telephoning across the 
continent possible; Charles P, Steinmeta, 
known all over the world as the electrical 
wizard, came to this country in the steer- 
‘age, 80 poor that he had to borrow money 
from a fellow passenger to satisfy immi- 


sand personnel of the Pat~ 
‘ent Ofice have grown with the progress 
of invention, On January 31, 1791, the frst 
patent granted by the United Staies Gov- 
femment was delivered to Francis Bailey, 
aa Philadelphia printer, for a method not 
before known for forming punches by 
which to impress on matrices oF printing 


type various impressions difficult ¢o coun 
terfeit.” This historic document was 
signed by: George Washington and cui. 
tersigned by Thomas Jefferson, then Sec 
retary of State, who was designated by 
the original patent act. to pass. ups 
plications for patents, Little did these 


ficlals dream of the marvelous inventions 
and the amazing number of patents that 
wwere to follow 


By the year 1836 our Government had 
‘granted 9,957 patents, despite adverse pat 
ent laws and unfavorable economic cor 
ditions, ‘The lack of facilities for passi 
‘upon the merits of patent applications in 
posed a further handicap upon inventors, 
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In July, 1836, Congress first recognized 
that the magnitude of the task of exami 
ing the novelty of inventions and issuing 
the patents merited the creation of a sep- 
arate branch of the Government service 
for that purpose. At the same time the 
Jaw regarding the issuance of patents was 
liberalized. “The practice of “numbering 
patents and recording them numerically 
vas also commenced at this time. 

‘Thus, from being a stepchild in the De- 
partment of State. the Patent Office broke 
away in 1836 and became a separate unit, 
with a force consisting of a Commissioner, 
tne examiner, and two clerks. How it has 
grown! The personnel of the Patent Of- 
fice today consists of a commissioner, 
thre assistant commissioners, an xa 
ing ‘corps of 633 persons and a clerical 
force of about 600. There are also at least 
200 employees in the Government Print- 
if Office engaged in printing and reprint 
ing the patents. The examining corps is 
now divided into sixty-five divisions, each 
specializing upon some particular art_or 
field, Tn the last ten years this force has 
handled 761,000 applications, resulting in 
the issuance of approximately 900 patents 
each week. The assignment division re- 
cords approximately $0,000 patent deeds 
each year. 

‘All this belies the oft-repeated opinion 
that inventors have already devised about 
‘everything possible. It is said that in the 
‘arly seventies an examiner in the Patent 
Oice resigned his position and entered 
other employment because he was of the 
‘opinion that about every invention con 


Fhe patent examl- 


Ur's. Patent Ne. 


ceivable by the human mind had been 
made and he wanted to get into an oc- 
cupation which offered permanent employ~ 
ment, At that time the phonograph and 
‘moving picture, to say nothing of the au- 
tomobile and tadio, and many othe 

ventions, were unknown, The examiners 


in the Fatent Ome today have no. fear 
that they will run out-of work, for ap- 
plicstios for patents are being made at 
‘the rate of 60,000 yearly, 


"THE Patent Office occupies the north 
‘wing of the new Department of Com. 
merce Building. Tt is by far the best 
‘equipped office of its kind in the world, 

The dominating feature of the Patent 
Office is its scientific library and search 
room. The library contains copics of pate 
‘ents of all foreign countries—about 3,250,- 
‘000 patents in all—besides copies of all 
publications pertinent to science and in- 
Yention, The search room is the only place 
in the United States where copies of all 
‘our patents may be found segregated into 
‘eroups according to subject. matter, oF 

classes,” such as apparel, beds, glass, and 
music. Both the library and search room 
are available to the public. Duplicate cop- 
ies ofall records are provided in the exame 
ining divisions for the private use of the 
‘examining corps, 

Now, suppose you desired to see what 
had been patented in beds, for example. 
Tt would take two or three weeks to re- 
view carefully all the patents relating to 
beds; so to make it unnecessary to look 
through all ches patents, they ave been 

subdivided into 368 groups, such 
as berths, sofas, cots, and ham- 
mocks. One can find, therefore, 
the particular type of bed he has 
in mind without reviewing the 
entire field. The art of m 
likewise is divided into 521 sub- 

‘As one browses through these 
‘eroups of patents it becomes evie 
dent that every invention we see 
in daily use is the result of a 
process of evolution. Any inven 
tion you could name represents 
the summation of improvements 
thought out by many inventors, 
Each succeeding patent represents 
an addition to preceding develop- 
ments, Edison probably had this 
in mind when he once sated that 

‘work was largely in perfect- 
ing the ideas of other inventors, 


Frequently, 


inal arrangement 
is dificult to associate the 


two, 
In tracing the development of 
a device through the patents from 
germ to finished structure, the 
ancestors of modem apparatus 
foften present curious, although 
logical, steps. One of the earlier 
progenitors of the typewriter ac- 
tually wrote the words out in 
script instead of printing the let- 


foce.goo ts Jo. ters. Likewise, the transition 
seph V. Leth from Old Dobbin to the motor 
GLOSS, & car, included a sort of twilight 


period during which the shades 
‘of Dobbin were yet visible. A. 
Frenchman thought to bridge the 
gap by (Continued on page 102 
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New Studies of BONES 


Accurate Measurements and X-Ray 
Pictures Reveal the Development 
That Molds Our Minds and Bodies 


By JOHN E. LopGE 


bones and one of the things he takes most pride in is the 
curious anthropoid catacombs occupying a whole comer 
of the Western Reserve medical building. 

Here, you find row on row of neally arranged ape 
skulls. Tn addition, there is a vast array of miscellaneous 
bones and a supplementary section housing 2.500 human 
skeletons, filed away in labeled boxes. In the present re- 
searches, this huge reference collection has proved of in- 
estimable value 

Four thousand Cleveland children also have aided in 
the experiments. They have been measured and X-rayed 
over and over again, the X-ray phase of the work often 
beginning before birth. The result is a mass of data and 
photographs which reveal, like a vast scientific: movie 
strip how the human body’ unfolds, 

‘One of the most interesting phases of the work has 
been the discoveries made in connection with the human 
face. For instance, the experiments have revealed that 
during the first five years, a chil’ face grows most rap- 

iy in a horizontal, or broadening. direction; after that, 
in a vertical, or lengthening. direction 

Facial bones, the experiments show, are extraordinarily 

sensitive to disturbances 
in growth, If anything 
interferes with normal 
bone development. in 
childhood, the appear- 
ance of the face is ale 
tered for life. Records 
at the Cleveland labora: 
tory show that faces of 
undernourished children 
develop at a rate below 
normal, A change of diet 
will restore the normal 
rowth, but the damage is 
done. In many cases, such 


stuprES oF 
BONE GROWTH 


RITTEN on the 
bones of your body, 
Ohio scientists have 
discovered, is an 
amazing record of your past 
"Thousands of experiments at 
the Brush Foundation, Clev 
land, Ohio, have enabled re- 
search workers to decipher 
marks left by Nature upon the 
human skeleton, Slight scars 
{nthe tissue and the size, shape, 
and condition of the bones re- 
veal surprising things. With X 
rays, precision calipers, and 
original apparatus, the scientists 
fead the story of improper dit, 
illness, operations, and even se- 
rious émotional upsets in a per- 
son’s past, 
in the Course of thei studies. 
they. have uncovered. curious 
and important bits of informa 
tion, "They have discovered why some people remain 
baby-faced after adolescence. They have found that 
wrong diet may produce a pug nose. And, they hav 
learned to read from our bones what we aie when we 
wwere six or ten or twelve years old 
"About six years ago, the research work began at Cleve- 
land ‘when Charles ‘Francis Brush, inventor of the arc 
light, donated $500,000 to establish the Brush Foundation 
at Western Reserve University. Its aim is to carry on 
studies leading to the betterment of the human race. The 
chairman of the foundation is Dr. T. Wingate Todd. 
anatomist. and anthropologist, who since the beginning 
has been in charge of the bone-research studies. 


‘ X-RAY PHOTOGRAPHS SHOW HOW A BOY'S HAND DEVELOPS 
For him, the work is a hobby as well as a vocation. ote the gradual filing in of the wrist bones in this series of pltares of the 
He has spent most of his life in the study of skulls and ea ‘Se moncha, four yearn and thictees years, Fespectively 
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halted facial development accounts for 
sroven-ups who are baby-faced. zi 
‘Again, pug noses sometimes can 
traced to improper diet in childhood, Suc- 
cessive X-ray negatives at the Foundation 
give a clear picture of the way a nose 
grows on a human face. During the first 
six months of a baby's life, the nose grows 
‘most rapidly in the upper third, oF smell- 
ing region. Then, the middle part forges 
ahead during early childhood. And, finally, 
the lower part unfolds to its proper ex- 
tent during the period reaching to adoles- 
cence, If anything arrests normal develop- 
ment before adolescence, the result may 
be a pug or stub nose, 


ANOTHER interesting fact discovered 
‘during the studies is this: Tt takes 
longer to make a boy's face than a git’. 
‘The upper part of the head, above the 
nose, grows with about the same rapidity 
‘both boys and girls, But, when adoles- 
cence is reached, the face of a girl stops 
‘growing while that of a boy continues for 
several years, the lower lip lengthening 
and the Jaw becoming more masculine. 

"Tn making these head studies, Dr. Todd 
‘and his associates use a curious apparatus 
with sliding rulers, rubber-tipped arms, 
and a battery of thumbscrews. This com- 
cated. framework of polished metal 

ids the subject's head always in the 
same position when the N-ray pictures are 
taken, Two tubes, one at the back and 
one at the side, give off the rays that re 
cord a rear and a profile view of the skull 
hones, 

‘Another, even, stranger looking appa- 
ratus aids in studying the many skulls in 
the large Western Reserve collection 


‘TESTS OF MENTAL TRAITS 


‘The younestec at the right Is hanging 
umbered checks on hooke ina tert of 
at 
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Known as a cranio- 
stat, it suggests. at 
first glance, 2 huge 
metal tuning fork 
turned prongs-down 
fon a heavy metal 
base, Attached to it 
are arms and rulers, 
moved by cogs and 
thumbscrews 
the use of the cranio- 
stat, the investi- 
gators can determine 
the exact _measure- 
ments of any skull 
placed inside. 

Bones grow just 
asa tree branch 
grows. Minerals, 
chiefly calcium, cir: 
culate through the 
bones. Blood vessels 
penetrate them 
When illness or in- 
jury interferes with 
these normal proc- 
esses, the bone 
‘owas inerapted 
and frequently ascar 
is formed, 

‘Tracing such scars 
to their causes. has 
been an absorbing 
part of the work of 
the scientists of the Brush Foundation 

Tn one case, an anesthetic administered 
to kill pain ‘during a minor operation 
caused 2 scar on the bone of a. sickly 
child's leg. In. another instance, X-ray 
pictures of a 3¥/-year-old girl revealed a 
Gramatic and tragic story imprinted on 


Dr. T. Wingate Todd using « eraniostat, a 
Western Reserve University for deter 


one, showing how even experi 
are purely emotional in charactor can 
leave an indelible impression on the fu- 
ture growth and development of the body, 
At the age of two, the pictures showed, 
she had suffered some illness or injury. 
Yet, inquiry revealed that none of the 
usual ills of childhood had interfered 
with her health at that time, Fur- 
ther investigation solved the mystery 
When the (¢ 
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New Radio System Eliminates Static 


STATIC-FREE system of radio trans- ¢ @ 

Tossion that tums accepted. principles 

topsy-turvy has just been announced by 
Major Edwin H Armstrong, one of America's 
leading radio engineers. Ready for immediate 
service in point-to-point communication, its use 
| may eventually be extended to general broad. 
Casting, where it would render’ conventional 


radio sets virtually obsolete. Advantages fore- sort voice Loup voice 
seen, however, are that it would wipe out static, we, STATIC. 
tube! noises, and fading; would make ultra- 

short-wave broadcasting practical; would pave INCREASING LOUD” 


Tea Tertaevalercacs iinet ve quran Rea 


of the country; and would permit the transmis: ahs esha) 

Sion of musical programs of a quality unattain- Mie aa 

able in present-day broadcasting, ampeire Ones conto 
‘The Armstrong system employs a basically Cra a 

new method of imprinting the pattern of voices STANDARD METHOD 

or music upon radio waves—n technical lane Mie one WOES WAT 

ftuage, “modulating” them, Heretofore, vara CRAs NG coueNesy | 

tatu ieee ok pais me ora ase See 


have been translated into radio waves of corre- 
sprncing sriphtans, or strength, fan ae te a 
Converted by home receivers into the loud an Su. VARIATION 
foft sounds, In contrast the new system, using . HEISE DANG ives Chev 
waves of unvarying strength, translates loud- 
nets gradations into fluctuations inthe width of 
4 whole band of ‘wave lengths on which the whlch may 


transmitting station op- waves, are banished in the new system; 
‘erates. Thus, while pres- nature cannot imitate the peculiar wave 
ent-day broadcasters pattern used, Unwelcome noises originat~ 
strivetomaintainafixed ing within the electrical circuit of the set 
wave length, the new itself, particularly troublesome in short- 
“frequency modulation” wave radio, are also suppressed. 
system does just the Because’ of its attractions, the “fre- 
opposite. The 1S0,000- quency modulation” system was proposed 
cycle range required, more than twenty years ago. Experiment- 
impractical at ordinary ers tried vainly to make it a workable 
broadcast wave lengths, method until, last year, Major Armstrong 
becomes feasible on obtained such promising results that a 
ultra-short waves; and short-wave transmitter atop the Empire 
a new type of receiver State Building was placed at his disposal. 
makes the new signals Tests went on secretly. for months, un~ 
audible noticed except by amateurs. A receiver at 

‘Squawks and growls Haddonfield, near Camden, N. J,, picked 
of static, caused by nat- up the two-kilowatt transmitter clearly at 
in tural radio waves resem- times when fifty-kilowatt New York sta- 
ini?new system atop the Rmpice State Building in New York City blingordinary broadcast _ tions were drowned out by static 


STEAM LOCOMOTIVE WILL GO 
120 MILES PER HOUR 


ROLLER SKATES BUILT 
INTO SOLES OF SHOES 


Suots with built-in roller skates CALLED the fastest in the world, 
are the creation of a Madison, N. J a steam locomotive just com: 
inventor. Front and rear rollees m: pleted at Schenectady, N. 
oof hard rubber are readily locked in declared to be capable of a speed 
place, for use, on a metal track run- of more than 120 miles an hour. 
ning lengthwise along the bottom of ‘The streamlined giant will shortly 

: the sole, When the skater tires of th 0 into service on the Chicago, 
pastime, both rollers slide back into Milwaukee, St. Paul & Pacific 


Railroad, where it will maintain a 
6¥-hour schedule between Chi- 
cago and the twin cities. Burning 
it develops a relatively high 
steam pressure of 300 pounds to 
turn the seven-foot drivers. Roller 
bearings reduce friction, permit 
ting quick and smooth accelera- 
tion, and no oiling or greasing will 
be required along the engine's 
run. Its brilliantly colored shell, 
painted yellow, red, and griy, 
gives the locomotive a striking 
appearance. 


a recess in the heel, where they Fold 
out of sight, and’ the convertible 


shoes may then be used for walking 
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Aluminum-Coated 


MIRRORS 


BOOST POWER OF 
GIANT TELESCOPES 


more; and they hastened to “alumi = Aasieks Gia sions, : 
the latter to boost its power in turn, Ex-  Ghumbertsvaporseslomisumaneastasiver nished by contact with the alt. 
JULY, 1935 


KING'S RING HOLDS 
HIDDEN PASS-KEY 


Rixos worn by royalty have 


played a romantic part in history, 
but a modern monarch. King 
George V of England, will soon 
make use of one with a thorough- 
ly practical purpose. The unusual 
accessory contains a master key 
that opens the doors of a subur- 
ban house just completed for the 
British sovereign. For use, the 
ring is slipped from the finger and 
the key extended, as shown im- 
mediately above; at other times 
the key lies folded within the ring. 
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SELF-PROPELLED AERO CARS RIDE 


POWER CABLE TO LIGHTHOUSE 


AERIAL cars driven by air propellers side one of 
the world’s most unusual eableways. The over- 
hnead line has just been erected to carry repairmen 
and supplies from the islnd of Ouessant, near the 
French coast line, to a lighthouse on a rock half a 
mile farther offshore. Virtually automatic, the light- 
hhouse requires no regular keeper, but ‘occasional 
trips of inspection are required. So turbulent are the 
seas, however, that access by boat is out of the ques- 
tion except on the calmest days of the year. A cable 
way was selected as the most feasible means of 
transportation. A 100-foot intermediate pylon, on a 
rock midway to the island, helps support the fixed, 
corrosion-proof cables of the suspended tramway. 
‘The cars themselves are gasoline-propelied, and 
‘equipped with propellers at front and rear. By coup- 

Ting one oF the other 
of its propellers to 
the motor, a car is 
made to run forward 
for backward as de~ 
sired, A brake, acting 
‘on the fixed’ cable, 
provides a means of 
Stopping quickly. 
The cablesalso serve 
to convey 13,000 
watts of electrical 
energy to the beacon 
and other equipment 
of the lighthouse, in 
eluding an air com 
pressor that operates 
an ear-piercing. fog 
siren when visibility 
is poor. 


X-ray movies, first demonstrated by German 
pioneers several years ago and now developed to a 
point well past the experimental stage, are helping 
physicians to fight disease at the Victoria War 
‘Memorial Hospital in England. The new technique, 
‘as used in practical medical work, permits the film: 
ing of the bones and internal organs in action. One 
of its most important applications aids patients with 


X-ray images, thrown on 2 faacescent viewing scree, 


LIGHTS WARN RACERS OF 
TROUBLE ON THE TRACK 


Trarnic lights for auto racers are an ine 
novation at the Indianapolis Motor Speed 
way, where sets of yellow and green lights, 
hhave been installed at intervals along the 
course, The green lights burn as long as 
Uhe track is clear, In case of trouble, the 
lights change to yellow and the racers slow 
down until the signals turn green again, 
‘The photograph shows a set of the lamps 
on a footbridge across the straightaway. 


X-RAY MOVIES AID IN WAR ON DISEASE 


joint diseases; for example, itis now possi- 
ble to take motion pictures showing the 
action of the bones as a patient flexes his 
wrist, and, by comparing films made over 
4 period of time, to observe what progress 
hhas been made Coward recovery, A movi 
camera photographs the X-ray images ap- 
pearing on a standard fluorescent viewing, 
screen, and the developed film 
fs projected on a twelve-foot 
screen for examination, giving 
an effective enlargement of 
the original X-ray p 


FOLDING CAMP SHG CARRIED ON mUTe 


me 


SerriNe a new mark in compactness, a 
folding shack for tourists and campers 
‘occupies little more space, when closed, 
than an ordinary automobile trunk, and is 


CASE HELPS TO SHAKE 
CLINICAL THERMOMETER 


A “stcuastcat. waist” built into a new 
case for a fever thermometer saves effort 
in shaking down the mercury, and lessens 
the chance of breaking the’ instrument 
When the spring handle is given an easy 
to-and-fro motion, the thermometer rocks 
back and forth, tapping against a metal 
seat. A few swings are sufficient to bring 
the mercury column below “normal.” 


SHEATHED CAR STUDIES RADIO ECHOES 


Resembling the armored cars that trans- 
port valuables through city streets, a 
traveling radio laboratory has just been 
placed in service by Harvard University ex- 
Derimenters. The copper-sheathed vehicle is 


‘carried as easily on the back of a car, When 
unfolded at an overnight stop, it opens to 
ten times its former size, as shown in the 
photographs. Within the roomy quarters, 


two cots are arranged as upper and lower 
berths. Other fittings include a table, a 
lamp, two windows, and a step for con- 
venience in entering. 


MOTOR-CYCLE ENGINE RUNS CULTIVATOR we 


Froat an old motor cycle and a few scrap 
parts, an ingenious home mechanic re 
cently constructed the serviceable culti- 
vator illustrated, Power from the engine, 
transmitted (o the wheels through reducing 
gearing, propels the machine at speeds of 
from two to six miles 
an hour, An ignition 
‘switch and a clutch 
lever are conveniently 
placed on the handles, 
which are fashioned 
from one-inch pipe. A 
fan cools the motor to 
prevent overheating. 
‘The owner reports 
that, his homemade 
machine will harrow, 
plow, and cultivate 
rows of any size. The 
hotographat the right 
shows the ingenious 
machine in operation, 


equipped with especially designed receivers 
and an ultra-high-frequency transmitter, 
and will be used in studying radio echoes 
that seem to “bounce” from a reflecting 
layer situated many miles above the earth 


HEELS ARE REVERSIBLE 


Reverstnte rubber heels for shoes are 


a recent German invention. When. the 
‘wearer of a pair of shoes fitted with these 
heels finds them run down, he has only to 
slide them from their sockets as shown 
above, turn them over, and replace them, 
thus obtaining a new wearing surface, 
After both sides are worn down, the heels 
may be discarded and others put on, 
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Scientific Shooting 


Gallery 


REVEALS SECRETS 
OF GUNPOWDER rn 


1D you know that the poston in 
which a cartridge lies just be- 
fore being inserted into a. rifle 
may influence the course of the 


bullet? Or that a bullet will move faster, 
when it leaves the gun, if it is fired up 
into the air instead of downward? That 
ies of smokeless powder have 
Deneath the cold waters of 
mountain lakes? ‘That grains of smoke- 
less powder for some guns are as large as 
your thumb? ‘That  smokeless-powder 
rains for small arms are black because 
Of a graphite coating which prevents static 
electricity from igniting them? 
“These are but a few of the strange facts 
that you could learn if you were to visit 
8s moder powder esearch laboratory. But 


perhaps, the most amazing of all would 
be the discovery that gunpowder is a sort 
fof contradiction of itself. Tt is so abso- 


lutely dependable that a misfire of a car- 
tridge caused by failure of the powder is 
extremely rare, yet powder has resisted 
the efforts of science to put it into a har- 
ness of figures and formulas, Even now, 
the most reliable method of determining 
the behavior of a given quantity of pow- 
der is that of trial and error, although 


ment are bringing about a clearer under- 
standing of its qualities. This is one rea- 
son why a powder-research laboratory is 
fan interesting place to anyone who is fond 
of shooting. 

‘Across the river from Wilmington, Del, 
is such a center of interest. It is the 
Burnside Laboratory of the smokeless 
powder department, E. I. du Pont de Ne- 
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AS THE MICROSCOPE SEES IT 


ours & Co. the place where, modern 
4 mn persuaded to give 

Sip many ofits secrete. It is there that 

chemists have 

made some interesting observations 

the behavior of powder, ammunition, 

and guns. 

For instance, it was observed that 
different ballistic results were obtained 
when different operators fired a rifle 
‘mounted in an aimm-testing device called 
‘a machine rest. Investigation revealed 
that there was a difference in the way 
the cartridges were handled just before 
shooting. Further study brought to 
light several facts which may be of in- 
terest to the amateur marksman, sports- 
man, and anyone else who uses am- 
munition of medium or large size 

‘When a cartridge is being loaded with 
powder at the factory, a small amount 
of free space generally is left in the 
powder compartment so that, when the 
ballet is pushed into place, there will 


— 


paract of succer 
permeates’ 


Torowen 
‘Sunre 
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be no danger of its jamming against 
the powder grains. Therefore, by 
‘twisting and turning the cartridge, the 
powder can be made to change its 

ition slightly. the cartridee is 
eld with bullet end upward, and 
tapped gently on the back of the 
hhand, as one would tap a cigarette, 
the powder will be compacted at the 
base. If the cartridge is held bullet 
‘end down, the powder grains will 
mass themselves against the bullet 
Tf the cartridge is laid on a fat sur- 
face, or placed between the hands 
and ‘rolled, the powder will be dis- 
tributed uniformly from one end to 
the other. 

When the firing pin strikes the 
rimer, a jet of intensely hot and 
fast-moving flame is projected through 
the powder mass. If the powder 
grains are close to the jet, they will 
be ignited more quickly than if the 
imer flame has to move a greater 
distance before striking the powder 
“All of which leads to the follow- 
ing deductions: Ifthe powder is is 
tributed evenly by rolling the car 
tridg, normal ballistic results may be 
obtained. If it is compacted at the 
primer end, either in the manner de- 
scribed or'by holding the gun. up- 
ward, the pressure will be raised 
with a consequent increase in bullet 
velocity, and a flatter trajectory. If 
it is concentrated at the bullet end. 
by tapping, or by pointing the gun 
downwards, a lower pressure, lower 
velocity, and more curved trajectory 
result 

‘The importance of the distribution 
of powder within the cartridge may 
be appreciated when itis realized that the 
velocity of a .30/06 bullet shows consider- 

, depending upon the man 
ner in which the cartridge is handled, 
Proper handling of ‘the cartridge after 
tapping or rolling is quite important, Tt 
should be moved evenly and slowly into 
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A jerk will cause the powder 
to be dislodged, and will cancel the 
effectiveness of the previous treat- 
‘ment. Although this is of little im- 
portance when shooting over short 
‘anges, it, might be noticeable in 
firing at longer ranges, with hi 
velocity ammunition. This effect 
does not apply to .22-caliber ammu- 
nition, because of its smallness, o 
to shotgun shells and other car- 
‘ridges not containing powder in 
loose form. 
It is unlikely that the average 
clizes the hich degree of 
of his powder. He is so 


accustomed to having every car- 
tridge fire when he pulls the trig- 
ger that he takes for granted the 
dependability of his ammunition. 
When ammunition is blamed for a 
misfire the real reason usually can 
bbe found in some part of the fire- 
arm; the failure is more likely to be 
mechanical than, chemical. 

‘When a scientist attempts to study 
gunpowder, he finds that he is facing 
Various difficulties. Try to visualize 
fone one-thousandth of a second. You 
find it impossible. Your mind 
Simply cannot grasp a time interval 
so small. A series of motion-picture 
images, which generally are presented 
to your eyes at the comparatively 
slow rate of sixteen to twenty-four 
distinct pictures a second, give the 
effect of continuous action, “A. scien- 
{ist working with gunpowder is con- 
cerned with chemical reactions which oc 
‘cur in less than a thousandth of a sec- 
fond, To photograph a bullet that such 
reactions send through the air, he must 
lise a, camera with a shutter’ speed of 
something like one millionth of a second, 

Consequently, the burning of the pow- 
der must be studied by use of such del 
cate instruments as the cathode-ray oscil 
Tograph and the piezo-electric gauge. which 
‘operate with more than lightninglike ra 
pidity. Because of the extreme speed of 
the chemical reactions which occur when 
smokeless powder is burned, the temper 
ture rises to a high point and returns s0 
quickly that it cannot be measured di- 
rectly. The time-pressure measurements, 
and a knowledge of the chemical relation” 
ships, enable the scientist, however. to cal- 
aby Ne ae actnaey MeL 
cartridge is fred in a gun, an almost end- 
less number of variable factors affect the 
‘motion of the bullet. ‘The manner of igni- 

. heat absorption of near-by metal, 
cffectivencss of the sas seal between the 
bullet and barrel, friction effects, type of 
rifling, and a long list of other’ matters 
all are important, 

The common method of measuring 
pressure developed by a charge of pow- 
er is an old one, yet is sufficiently accu 
rate for routine tests, To make a pressure- 
testing set-up a hole is drilled in a stand. 
ard rifle barrel a short distance from thi 
rear end of the cartridge chamber. This 
distance will vary for guns of different 
‘aliber; it is exactly one inch for a 30/06 
cartridge for the Springfield rift. In this 
hole is placed a bushing which carries a 
hole in which (Continued on paso 105) 
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Behind the Scenes of British Radio 


IN buildings crash, airplanes drone, or 

‘motor cycles roar, ia a radio drama, the 

source of the sound is seldom what it seems 

to listenersin, Pictures on this page show the in- 
genious means employed by British broadcasters 
to make their programs realistic. The illustrations 
contrast the effect obtained with the artifice, often 
1 surprisingly simple one, employed by the radio 
technicians to produce it.” Experiments determine 
the placing of the microphone for proper volume. 


say at they beat on the shore 


A HEAVY RAIN 
‘Whenthescriptealls 


AIRPLANE NOISES. To reproduce the sound of an alr. 
pisne crash radio technicians rmaah a match box and teat 
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73 


SOLVE 


OES your success in life depend 
‘upon’ the brains you are born 
with, or upon the things you 


are taught as you grow older? 
Canary birds, living in the padded depths 
of soundproof cages, in the University of 
Southern California's psychological lab- 
oratory, are helping scientists to find the 
answer, In a. series of remarkable tests 
of which the first has just been completed, 
the canaries, are ending a. long-standing 
controversy by showing what relative parts 
heredity and environment play in shaping 
the traits of an individual. 
Tn their first test, investigators sought 
to determine how canaries learn the com- 
licated songs known as “rolls” and “tours.” 
Jo the baby birds imitate the songs they 
hhear their parents sing, or is their singing 
ability inborn? Experimenters placed a 
dozen infant birds, almost as ‘soon as 
hhatched, in padded cages where no sound 
could enter. Air-conditioning equipment 
made artificial weather, supplying warmed 
‘or cooled air to the cages according to the 
season. Baffles trapped any sounds that 
might enter through the air pipes. Each 
cage contained a microphone, enabling the 
scientists to eavesdrop upon the birds. 
‘Months passed while an automatic sound 
recorder detected nothing but. sporadic 
chirping Then, virtually overnight, all the 
birds began singing. Headphones clamped 
to ears, the scientists listened spellbound 
to the complicated songs that delight ca- 
nary lovers, To prove what they heard, 
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Curious Tests «7 Canaries 
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AMAZING FEATS OF 


loodhounds 


By LEON F. WHITNEY 
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A fast trail is usually a cross-country 
run, Try walking behind two tugging, 100- 
und dogs, and your heels are. jarred 
lack and bive, With a State Police of- 
ficer and the father of the lost child be- 
hind me, T skirted a nursery and entered 
at sand! pit. Here, the dogs eigaagged and 
erlatctonsed as though they ed sone 
cerazy. A few days before, the baby had 
Played jn the pit and the ‘dogs were fol 
lowing the maze of tracks in the sand, 
Suddenly, Toughey lifted his nose in 
the air, standing almost on tiptoe to sniff 


Tripp 

‘and bowling over people who got in 
the way, the animals dived into the door 
and rushed into the building. Nearly half 
1 mile away, and through the scent of 
more than 200 living people clustered out- 


Sree 
held their heads up and sniffed. We 
them back until we could see a little bet- 
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ini i he picks the ght 
Is'gleen the rewsrd 


search for a Jost child ended with a dra- 
‘matic exhibition of the inherent kindliness 
‘of the bloodhound, s 

A little girl was Jast seen playing with 
hher pet dog near the bank of a river. At 
evening. the dog retumed without. the 

‘All night, the neighbors searched in 
‘ain and in the morning they began drag- 
sing the river. Twenty-seven hours after 
the rarance of the child was dis 
vered, Capt. V. G. Mullikin, in his life 
ime one of the greatest bloodhound men 
in America, reached the spot with his 
celebrated dog, Nick Carter, 

‘This noted “sill trailer,” who followed 
a tack without 8 sound, immediately 
Swung away from the river, nose to groun« 
Mullikin and the father of the child, with 
a lantern, ran behind the tugging dog. On 
the other side of a hill, he turned toward 


‘At the Jett it 2 clone-up of Tougher, 1 
has teuted fe many a 


ay 
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Coast Guard Gets Big Rescue Boat 


CALLED the world’s largest lifeboat, a. fit 


two-foot craft recently placed in service by Lora pad 
the United States Coast Guard at Sandy Hook, nano compat 
N. J. is expected to be the forerunner of a whole aren ees 


fect of similar craft. Stationed at strategic points 
along the coastline, they will dash to the rescue 
‘of passengers and crews of vessels in distress off- 


soa eau Tow six 
STANOAED irtsOars 


shore. In contrast to smaller boats previously 
used, which could accommodate only five or six 
survivors at a trip, the new type will be able to txrmanet 19 
take aboard 100 persons in an emergency, Water- Mot eos 


tight bulkheads make the boat 
virtually unsinkable, even in 
case of collision with drifts 

wreckage. A 150-horsepow 
Diesel engine drives the craft 
at a speed of ten knots, and nears roa corw 


two-way radio equipment is SYsRgEte 


PLOT MOUSE wire 


crew of twelve handle the craft, 
which is controlled. from an 
outside bridge in fair weather 
and from a pilot house, with 
duplicate controls, during a 
storm. ‘The engine room, in 
which thirty persons ean stand, 
is air-conditioned, as are other 


parts of the boat! The craft is \* ieioe 
so equipped with an automatic enssornee 
fire-extinguishing system. The 

boat is named nvincible. ae ate: eB: 


‘Am conorriowen, 


10,000 RIVETS IN TOY RAILWAY 


a New York 
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‘own home, Enough 
th of a city block 
ruction of the ela 
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“ 
NEW WIRED-RADIO SET 


Wine radio—the transmission of pro- 
grams to homes along electric light and 
power wires instead of over the ether— 
took another step forward the other day 
with the demonstration at Lakewood, N. 
Jj, of a receiver designed especially’ for 
the reception of the “broadcasts.” THlus- 
trated above, the receiver is housed in a 
cabinet about, the size of a radiator en- 
closure, and hinged panels afford access 
to the Control knobs. ‘Wired radio has the 
advantage of freedom from static. Pa- 
trons may contract for any type of pro- 
gram desired. 
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Sails Aid Storm-Tossed Steamers 


BY EQUIPPING three of his new- 
est steamers with fore-andaft 
sails, a prominent British shipowner is 
Jeading a return to sea styles of lon 
ago. For sails, generally considered 
obsolete since ‘the advent of steam 
propulsion, are making a come-back 
on “tramps” and other small steam 
ships, Countless marine disasters have 
taught the lesson that a vessel of this 
class cannot depend on steam alone 
for safety ina. storm—especially 
when the ship is forced to heave 10, 
or abandon its course and lie headed 
almost directly into the waves 

So long as a ship can maintain this 
position, it rises and fallsas the waves 
roll under it, but no damage is done. 
In this situation, a steamship must 
keep its screws turning to maintain 
enough headway or steerageway for 
the rude oak effect and bold the 
ship at the proper angle. But. when 
mountainous sets it the rudder and 
propeller clear of the water, the ves- 
Sel no longer can be controlled, and 
lies at the mercy of the storm. Swept 
into the trough of the sea, it is bat 
tered by waves crashing over it broad 
side, Serious damage, ot even the loss 
of the ship, may result, 

All this is changed when the ship is 
fitted with sails. It is a simple matter 
to adjust sails so that the lateral pres 
sure of the wind holds a ship at the cor- 
rect angle after heaving to, without re- 


Even be- 


DEPENGING ON STEAM ALONE. 

RivEsste GAN NO LONGER MAINT 
Srithaceway wntn mon sts 

RUDOUR AND PROPELLER FROM spare 


also reduces dangerous rolling. For 
these reasons Sir Arthur Rostron, 

mer commodore of the Cunard Li 
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A STEAMSHIP 
UNDER SAIL... 
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FROM THE PAST, 
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DEVELOPMENT 
IN SEA SAFETY 
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course to rudder oF propeller. recently advocated the use of aux 
Tore it becomes neceaaty to heave to, sails on all stam vesels up to 4000 
the use of auxiliary sail on a steam ves: tons. Edmund Watts, British shipown- 
sel relieves the strain on the rudder and er, promptly adopted the suggestion 
lessens the pel of broken steering gear. It for his newest craft. 


Steam Bows to Sait 


Drawing shows how 


THIS TIME THE RIVER IS 
PUT UNDER THE BRIDGE 


Buprse a bridge on dry 
land, and. then putting a 
river under i, was an unusual 
engineering feat recently be- 
fun at South Omaha, ‘Neb. 
Wen the government under 
took to make the upper part 
Of the Missouri ‘River navi 
fable, engineers decided. to 
force’ the river back into an 
old channel that it had. de- 
Serted some years before. It 
was also decided to erect 4 


GLASS BOOTS NEW MEDICAL AID 


Hicu-acrircve conditions, beneficial to sufferers from 
arteriosclerosis, or hardening of the arteries, are repro- 
‘duced synthetically in a New York hospital’ where one 
‘of the latest types of medical apparatus has just been 
installed. ‘The device consists of a pair of “glass boots” 
in which the patient’s feet and legs are encased, When 
a vacuum pump is set in operation, the atmospheric 
= pressure inside the boots may be reduced to a degree 

comparable with that at any given elevation above sea 

level, and this lessening of external pressure permits 

improved circulation in the affected limbs. ‘The photo- 
=] graph above shows a patient receiving the treatment 
oder the Belge while an attendant regulates the pressure, 
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Floating Dry Dock Serves Seaplanes 


Below, remarhable Soating dry deck for seaplanes, which sub- 


A 1,000-ToN floating dry dock for sea- 
planes is a recent innovation at the base 
at Pembroke, England, where no “slip. 
way” is available to haul the aircraft from 
the water when repairs are required. When, 
the floating structure is submerged, an 
operation requiring twenty minutes, it can . 

take aboard seaplanes of any draft up to 

seven feet. With buoyancy restored, the sary. A fully equipped workshop occupies a general view of the dry dock as it ap: 
dock raises a plane high and dry so that the space below decks, together with ac- pears in service. Constructed on the lines 
the pontoons and other parts of the un- commodations for the crew of nineteen. of a ship, the unusual dry dock can be 
dercarriage are readily accessible to work- The illustrations above show a pair of moved from place to place to meet de- 
‘men for any repairs that may be neces- seaplanes blocked up for overhauling, and mands for its services, 


COMPACT RADIO-PHONOGRAPH 


Raoto and phonograph are combined ina 
compact portable set which weighs less than 
fourteen pounds. A tiny electric motor 

the phonograph turntable, TI cl 
‘used both forpicking up broadcasts and for repro- 
ducing phonograph recordings, employs a five- 
tube superheterodyne circuit 


PREDICT HIGHER PLANE SPEED 


‘SPEEDS of $00 miles an hour or more for com- 
mercial airplanes in the near future are fore 
cast by chemists as a result of the development 
of new types of gasoline, already under test 
Which are expected to provide an unprecedented 
output of power. 


COMPLETE SAW OUTFIT 
IS EASILY MOVED ‘ 
‘Mouwren on skids, a new 
portable saw oufit for home 
mechanics, carpenters, and 
contractors, shown at right 
is easily transported from 
‘one job to another. A gaso- 
‘motor makes the device 
independent of electrical 
supply. It comprises a large 
table with a circular saw. and 
side benches with a band 
saw and a jointer, while a 
tachments for boring, rout 
ing, and other purposes may 
be ‘added as desired. As 


SEALS TRANSPARENT BAGS 


Howe candy makers and others ven- 
turing into small-scale commercial ent 
prises may now put up their products in 
Containers of professional appearance. with 
the introduction of a machine for sealing 
small objects in hags of glassine or cellu- 
lose-tissue type. Using no adhesive. the 
device employs heat alone to stick to- 
gether the opening of each bag. A foot 
many as four men may use Pedal clamps together the jaws, scaling 
the unit at one time, accord and crimping the edges of the bag in a 
ing to the maker, - single foolproof operation, 
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ORGANS that produce their tones 
ically, long the subject of in- 
tensive laboratory experiment, are now 
available (o the public. Compact and 
ho more expense than fine plans, 
they provide all the effects of pipe or. 
faans and many new ones as well. A 
Todel just placed on the market, for 
hhome use, employs a console that fakes 
up less space than an upright piano, A 
sina auxiliary power cabinet contains two 
Touspeakers that render audible the tones 
generated by mechanism within the console 
‘The artificial sounds are produced by ro 
tating ninety-one thin, many-sided plates 
or “tone wheels,” one’ for each piteh, be 
electromagnets, and amplifying’ the 
cetrcal disturbances prod 
draw bars on the console keyboard 
be pre-set to mix overtones with each note 


of surpassing beaut 


would b 


strings, or reeds to be selected at will 
Other combinations yield synthetic tones, 


no known musical instrument. 
too short t 
the 253,000,000 possible effect 


Electric Organs Marketed 


This 
Bllow fe x rear 
inet showing the electrical appa 


a 


that correspond to 
lifetime 
experiment with all 
which, 


that is struck, in any desired proportion, 
and enable the timbre of flute, diapason, 


are said to cover the entire range of 


NOZZLE GIVES PROPELLER MORE POWER, 


By exctosixe a ship's propeller in a ring or nozzle, engineers 
have found it possible to improve the efficiency of high-speed 
screws used in towboats and similar craft by from thirty to 
ity percent. The accessory eliminates much of t Waste 
from alipage, by. giving the blades a. betier “bite” oa the 
water, Towboats on the rivers Elbe and Rhine in Germany 
have been the first to try the new nozzle. 


‘Towbost equipped with propeller ring which increstes it elciency 
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NECKTIES OF WOOD 

saves “oecktle” from 
wood inthe bobby of a chy 
fark supervisor of Akron, Obi 
Shaped? salned, fitted” with 
elattc bands, and worn with 8 
ferulation woodsman’s uniform, 
they preserve a neat. appear 
ance despite wind and weather, 


‘musical tone color, 


DEVICE SHOOTS MARBLES 


Eve the time-honored pastime of 
marble shooting has tempted 

genuity of the inventor, and the m 
chanical marble shooter illustrated is 
the result. A plunger with a spring 
steel holder grips the marble, which 
is pulled back and released by a 
thumb button. According to the mak- 
es, the device adds zest to the game 
by’ combining speed with accuracy. 


2» 


REALISTIC MODELS OF 


Prehistoric Men 


Made by New Casting Process 


By ANDREW R. BOONE 


ORKING from measurements of 
bone fragments supplied by’ lead- 
ing museums of America and 

Europe, John M. Schliesser of Los Angeles, 

Calif, bas ereated specimens of five types 

of prehistoric men—the Trini or Java ape 

man, Heidelberg, Piltdown, Neanderthal, 
nd Cro-magnon: 

Schlieser studied human anatomy for 
three decades. while practicing his pro 
fession of taxidermist. Recently, having 
biained bone fragments and estimates of 
size and appearance of ancient men {rom 
‘museums, be undertook to reproduce them, 

He started by cutting lengths of wood 
to represent principal body bones, These 
he bolted together in skeleton form, Over 
the skeletons he. worked clay in accord 
with bone sizes, showing all muscles and 
Seiails of the ancient human figure, Each 
head was made after he had measured a 
prehistoric’ skull with calipers to. de- 
termine its size and contours, 

‘After the figures were modeled in clay, 
Schlieser “cast thém in plaster forms, 
separating the molds into three parts, one 
for the lower body and limbs, another 
for upper body, and a third for the head. 
‘The bodies proper then were “poured 
by filling the moulds with French bees- 
wax, properly, colored for the race to be 


‘The Heldelbergmananceproduced it 
wood and wax by Jsbm M. Schienser a 
Calli vasidermats At 

added form 


pie represented. This wax, hardened by a 
secret process, will not’ melt at ordinary 
Asta ade frm ve car ene 


atmospheric. temperatures. 
After grafting the head into place with 
melted wax, Schliesser scraped and sand- 
papered the bodies to a satin finish. He 
imitated profuse growths of hair by in- 
serting, singly and in groups of two to 
four, human hair into the bodies, on faces 
and ‘heads. For this delicate process he 
‘employed two sewing needles from the 
hheads of which the crowns had been 
broken, thus providing small two-tined 
forks. When finally the hair was smoothed 
and faces tinted, the figures were complete. 
‘The five figures, representing races 
which once existed in various parts of the 
world, reveal the beginnings, of inteli- 
gence. The ape man had no implements. 
‘The Heidelberg man leaned to wear 
skins, Piltdown not only made clothing of 
skins, but slept on beds of skins. Ne~ 
anderthal used implements made. from 
rocks and lived in caves guarded by re- 
volving rock doors. The Cro-magnon man 
possessed weapons of greater killing power 
and wore wrap-around shoes. 
Schliesser's shop is a veritable wonder- 
land filled with the stuffed and mounted 
figures of birds, animals, and reptiles. One 
of his specimens isa stuffed embryo whale 
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nd water colors sre added 


‘A bone from the right foresem of a primitive man, 
ere 


HUMPBACKED CARS USED ON INCLINE 


Diagram shows how 


re the same 


FOUR-EYED FISH SEE 
aio Cea pn ea ABOVE AND BELOW WATER 
Hearnacken trolleys now carry tour- clined undercarriages in order to keep the A rate of four-eyed fish from Southern 


ts up and down the hill on which the seats level. The new equipment marks the Mexico, first of their kind ever brought to 
‘Montmarte section of Paris, France, is resumption of service on the short rail- his country, recently went on exhibition 
situated. Because of the extreme sicep- road, which for some time was at the American Museum of Natural Hise 
ness of the grade, the cars rest upon in- tinued, tory in New York City. Swimming along 


the surface of the water, the fish use one 
DOLLY CARRIES “Of their eyes to waich what {s going 
PROPELLERS 


the other pair is directed 

in the water beneath them, ‘The air-and 
To camry one of the 

most awkward loads im- 


watereyes have separate retinas but use 
the same lenses, a different part of the 

‘aginable—a pair of three same bulging lens serving for each, as 

bladed airplane propellers shown in the diagram above, 

weighing 700 pounds— 

the dolly illustrated at 


SWISS POWER PLANT HAS 
right has been devised by HIGHEST MAN-MADE FALL 
‘mechanics of a transcon- 


tinental airline. When a AN, anririctat waterfall more than a 
plane rolls in at the main- rile high drives turbines in a new Swiss 
tenance base for over~ hydroelectric plant. Through rugged metal 
|, the rubber-tired cart conduits, the water drops a distance of 
enables one man to haul 5.741 feet, and is traveling at a speed of 
big “prop” frm the Seventy miles an hour by the time it hits 


if liner to the shops and the turbine blades. This is said to be the 
back again, without dan: highest man-made waterfall in. the world 
ser of damage. Formerly although the volume of water is small as 
three men were needed. -Meshanic hauling heavy tranaportplane propellers on dolly compared with other hydroelectric plants, 


TINY STATUETTE HOLDS PEN 
IN ANCIENT WRITING MACHINE 


AA sraasce machine believed tobe the grand- 
daddy’ of the modern typewriter, built by an 
Siwenfous craftsman in 1700, has just been un- 
carthed and displayed in Vienna, Austria When 
its levers were manipulated, a quill pen in the 
tnd ofan snimated igure wrote scrip eters 
tipon paper. The operating train of mechanism, 
Of staggering complenity, was housed in fold: 
ing segments that closed to form an oramen- 
tal globe. ‘The ‘igure holding’ the pen is be- 
Hieved to bave been intended as a likeness of 
the reigning Empress. 


TEST ROADS IN COLORS 


CouoreD concrete, said to reduce the 
slare of sunlight during the day and the 
reflected dazzle of headlights at night, is 
being tried out on highways in England. 


ed left, the complicated parts 
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with the Net, 


SOME CATERPILLARS increase in size 
10901 times in thirty des 
NATURE takes 400 yeurs 0 produce an 
inch of fertile topsoil. 
KITE FLYING sas bee eutlawed in Shane 
‘because of the danger te air- 


THIRTEEN PASSENGERS cas 
twwovandsachalfoton soaring 
‘construction tn Rs 


ride in « 
tow ander 


years ald, have bi 
the business is 


PAPER CLIPS were sed by pire 
New York City to build @ mest om a 
‘window ledge. 


SUNLIGHT strikes the Rock of R 
brance in the new War Memorial a 


‘armistice, ending the World War, went 
into effec 


APPLE TREES are attacked by 176 hinds 
of fesee peste F 


WALRUSES se th 
clams from the sea 


_—~"e. 


BIRDS have three eyelids 
ISITORS at the 1931 Chicago World's 

sumed 2:000,000 hot dogs. 4 800,000 
jer sandwiches and $00 000 quarts 


WHITE CANES for blind pedestrians are 
required by an ordinance proposed i East 
Orange, Ne J. 


WOODEN SHOES are manufactured and 
sold in the United States atthe rate of 
‘approximately 1,000,000 pairs « year. 
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Reflector button in recess in curb of Mghway 


REFLECTORS IN CURBS 
MARK SIDES OF HIGHWAY 


Reflecting buttons set into the curbs of 
a highway are being tested in England as 
4 protection for motorists driving on dark 
‘or foggy nights. Colored red and white, 
the reflectors gleam in the rays of an a 
proaching automobile's headlamps, clearly 
showing the boundaries of the paved sur- 
face and preventing a driver from run- 
ning off the road. Set in recesses, the re- 
flectors face an approaching car 


CUTS BRAIN NERVES TO 
CURE STRANGE DISEASE 


By curring half way through certain 
nerves in the brain, Dr, Walter E, Dandy, 
noted Baltimore, Md,, surgeon, has been 
able (o cure Meniere's disease, 'a puzzling 
affiction which produces severe sels of 


SURGEONS SEEK TO SAVE FAMOUS VINE 


‘Trex surce 
‘was applied to 


grape Vine for the 
first time when ex- 
perts treated and 
filled the cavities of 


mona Vine, at 
Gabel Ca, in 
an effort to save 
it from destruction 
from the combined 
effects of dead 
‘wood and termite 
attacks. The 164- 
year-old vine, wi 
A central stem that 
als a tree trunk 
in size, i support- 
ed by an arbor 
covering half 
acre, and attracts 
thousands of tour- 


ists every year. 


[iting home movies with aid of a new device ness engagements. 


‘Teve surgeons at work on the Ramona gf 


HELPS TO EDIT HOME MOVIES 


To ato in editing home movies, a new de- 
vice winds the film slowly over 4 brilliantly 
‘illuminated aperture. Through a powerful 
Imaair, the fn images are seen really 
enlarged. Small gummed stickers are attached 
to mark the end of each scene, making cUt- 
ting and splicing easy when the scenes have 
been listed. The device has a buil splicer, 
a film-cleaning attachment, and two rewind 
speeds. It handles film of either eight- or 
STetcen-millimeter size. 


WATCH ON IGNITION KEY 


A setocer watch serves as a handle for a 
novel ignition key designed by a Westwood, 
N. J., iaventor. Handy for auto tourists, it 
may be removed and 
carried in the pock- 
et or stood on a ho- 
tel dresser, while on 
the road it serves as 
an automobile clock 
assown nthe ius 
tration, helping 
owner to keep bi 
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ELECTRIFIED MEGAPHONE 
HELPS TO TRAIN CREWS 


Wantsrens are transformed into. shouts 
by an electric megaphone invented in Eng- 
land. When the user speaks into. the 
mouthpiece, his voice, amplified many 
times by electricity, comes booming from 
the flared end. The device has been 
adopted by the rowing coach of Cam- 
bridge University to make his instructions 
carry across the water (0 the crews of 

ing shells during the period of train- 
16 that precedes a regatta, 


SPOON HOLDS MEDICINE 
WITHOUT SPILLING 


Pourtxe out a teaspoonful of medicine 

is mace less of juggling feat by a new 
Spoon with a measuring cup built into its 
bowl, When the spoon is held vertically, 
itmay be filled and earried across room, 
i eed, witha 
anger of ‘spilling, 
Halt horontaly, the 
Spoon may be used in 
the ordinary way. The 
Convenient teal 
specially for use in 
sie room or hospital, 
where it frequently is 
necessary to carry & 
measured amount. 


NAIL HAS TWO HEADS 


‘A xan. with two heads has just been 
introduced for assembling forms, staging, 
and all types of temporary construction. 
Tis square lower head, one half inch 
square, permits the 
nail to be driven 
home with force 
enough to hold the 
forms, tightly. An 
Uupper head remains 
projecting, afford- 

@ convenient 
ip to. pull out 
the nail when it 
has served its pus 
pose and prevent- 
ing damage to the 
lumber in the 
process. Both can 
be used again, 


VIEW BOXES REVEAL ARTISTS’ ERRORS 


A “casters” for art- 
ists, devised by a 
Boothbay Harbor, 
Me.. instructor, aids 
students to grasp the 
fundamental prin- 
ciples of color and perspective, The device 
comprises a pair of boxes hinged toget 

each one having a lens and mirror so 
ranged as to throw an upright image uy 
fon a translucent screen. One of the lens 


son, artist pots one box at acene, the other at ean 


ined upon the scene being painted, 
and the other upon the canvas on which 
the novice is working, so that the student 
sees the landscape and the reproduction of 
it side by side, and can rectify’ mistakes, 


BICYCLE CARRIES LOCK 
IN ITS HANDLEBAR 


A rans, a lamp post, ora telephone pole 
makes an effective hitching post for a bi- 
ode equipped ‘with an ingenious ‘new 
Fock: When'a flexible steel exble in with: 
drawn from is place in the handlebar 
run around any fixed object, and plugged 
into a socket on the frame, the bik 

there to siay unl the owner returns 
his key. The device is calculated to balk 
ven @ thet enterprising enough to carry 
Sivay a Dleyele with a padlocked ‘wheel 


ROBOT TELEPHONESPOLICE 


A novor that silently lifts the receiver 
and telephones the police if « burglar en- 
ters the house has been invented by a 
Brio experimenter, Atached (0 a of 

telephone, the automatic apparatus 
is contained in a small bor which can be 
secreted in an inconspicuous place in the 
house. As the burglar opens a window 
‘or door, he trips the alarm, lifting. the 
telephone ‘receiver and. setting small 
phonograph record turning 


OPEN-DECK FERRY IS UNUSUALLY ROOMY 


“PUMPRIN-SEED” 
ferryboats, "provid- 
ing virtually “unob- 
structed deck space 
for transporting av- 
tomobiles, are a re- 
‘cent invention. Be- 
cause of the com- 
pact engine-room 

Fangements of the 
Diesel-driven craft, 
each is able to 

commodate thi 


How new stecl-cable Bicycle lock it fastened 


the new  125-foot 
boats have just been placed 
in service to ferry vehicles 
across the Panama Canal 
asa link in a main highway. 
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CATTLE FODDER MADE FROM WOOD PULP 
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Swsraerte food made from sawdust 
the realm of commerce. Expe 
succeeded 

by chemical treatments, in 
Friedrich Bergius, celebra 


transtos ‘wood pulp, 


Now Di 


ized and 
ks where the non-edible cellulose 
sible carb 


HOLLOW GLOBE STABILIZES 
STRANGE NEW HELICOPTER 


Luxe an oversize basketball in a 
monster gymnasium, a globular 
machine recently bobbed about in the 
reat dirigible hangar at Orly, France, 
tunder the control of Etienne Ochmi 
‘en, noted French invento 

took it to a he 
it hovered moti 
four propellers buzzing, for a full mi 
tute. ‘The odd craft represents the lat- 
fest of Ochmichen’s many attempts to 
create a successful helicopter, or heav- 
jer-than-air machine capat 
straight up. The purpose of the seven- 
teen-foot globe is not to 
craft but to xive it stability—the great 
problem of helicopter builders. This 
Sphere actually adds to the weight of 
the machine, since it is filled only with 
air. However, the globe resists any sud- 
den overturning tendency, and points 
the way, Ochmichen believes, to a 
practical ‘helicopter design. The illus- 
tration shows how the odd craft would 
Took in actual flight, 


FOLDING DRESSING ROOM 


Ser vp anywhere, a portable di 
booth for bathers offers complete priv 


when extended, and folds to small space 
for carrying. ‘The “jack-in-the-box” frame 
of metal is actuated by springs that raise 
the fabric envelope to full six-foot height 


0oks holding it in collapsed posi- 
are released, 


PIANO IS AN ORCHESTRA 


Proouctse the effect of a piano accom- 
panied by violins and cellos, a novel in- 
strument designed by a Tulsa, Okla., in- 
ventor employs a motor-driven, rosin-cov- 
ered roller as a bow. Taut cords, drawn 
against the roller, communicate their vi- 
brations to the piano strings, 


high plays its own violin accom- 
jem i een in eircle 


Pesiment Vil 


STEAM WIND VANE 


A jer of steam, released at the bow 
of the British altplane. carrer Eagle, 
shows pilots when the wind direct 

Tight for a take-of, “Unlike the traling 
Wind cones seen at airports, the white 
plume of vapor presents no physical ob- 


WASPS FLOAT PREY HOME 


Huxtic wasps that paralyze spiders 
and then float them downstream 10 theit 
nests were recently observed in action by 
4 Missouri entomologist. The wasps 
dragged theie prey 0 the siream and into 
the water, letting the spiders. float on the 
Surface ‘while they flew aloog. towing 
them in the direction of their nests. In 
this way, they reduced the labor of 
setting the spiders home. This phenomen- 
6n seldom has been observed sclentifically 


ROSES HAVE 
TWELVE-FOOT 
STEMS 


Rose, ntossous with 
twelve-foot stems were 
4 novelty exhibited by 
Council Bluffs, Towa, 
florist ata recent ower 
Ww. By destroying 
thousands of other 
roses, he produced fifty 
of these rivals to Jack's 
famous beanstalk. 
Starting a ye 
vance, he pinched. off 
each shoot upon a plant 
that threatened to 
flower, forcing each 
ish tO send its stalk 
sher and. higher. 
Eventually wire braces 
were needed. When 
they finally “hit the 
ceiling, the florist let 
them bloom. ‘The pho- 
tograph shows him 
swith one of his remark- 
able creations, 
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PHONOGRAPH NEEDLES 
IN NON-SPILL PACK 


Reptactyc a used phonograph needle 
made easy and convenient by a new 
dispenser that ejects one at a time. The 
handy device, manipulated as shown in 
the photograph, ends the nuisance of 
spilled needles ‘and pricked fingers, fa- 
miliar to users of the standard paper 
nackages With the new device, the de- 
sired needle simply drops into the palm 
af the band, It can then be picked 4 
tasily between index finger’ and. thum 
and inserted in its proper place in the 
machine. 


AIDS NAVY FLIERS 


struction—an important advantage where 
lear deck space is at a premium. The 
Photograph shows a plane leaving the 
carrier safely as the latter heads almost 
directly into the wind. A cross wind would 
make the take-off hazardous, 


A 


Shaking packs 


WEIRD MASKS PROTECT 
COLLEGE BOXERS’ FACES 


Boxers with visages 
like legendary goblins 
now trade punches at 
the College of the City 
of New York, wearing 
odd masks designed for 
intercollegiate bouts by 
Dr, Canute Hansen, di- 


jects needles singly, a8 shown, 


‘edu 

. ‘The devices, be 
reports, effectively. pre- 
vent physical injuries 


and. disfigurements, such 
as have caused boxing to 
be permanently banned at 
many educational institu- 
tions. Two of the unt: 
sual protectorsare shown 
at the left, 


“GRAVEYARD” TESTS WOOD DURABILITY 


Rows of wooden 
posts, implanted ike 
Eemetery markers in a 
field adjoining the For- 
fst Products: Research 
Taboratory near Loa 
sion, England, are show 
ing’ "scientists how to 
rect buildings that wil 
withstand weather “ex- 
tremes and the attacks 
of insect pests. Pro- 
Tonged exposure of care- 

ly labeled. samples, 
inthe raveyard pe 
mits the experimenters 
to determine the rel 
tive durability of dif. 
ferent ‘Kinds of wood 
by actual exposure 


‘These new masks give college boners complete facial protect 
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BREAKS IN BRIDGE PERMIT EXPANSION 


‘Tower le of bridge. showing erick which permit 


FOUNTAIN-PEN RAZOR 
FITS IN THE POCKET 


A rocker safety razor no bulkier than 
fountain pen, which it closely resembles, 
has just been introduced. ‘To open it for 
tse, a cap atone end is unscrewed and 
the’ handle, with the crosshead clipped to 
it, withdrawn, The head is then screwed 
in place and the razor is ready for service. 


NEW RING CUTS STRING 


Provinen with a built-in string cutter, 
a new finger ring serves a useful as well, 
as a decorative purpose. The sharp cut- 
ting edge lies recessed 
the ring, where it comes 
when a length of cord. twine, or thread 
is drawn taut in the slot. 
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_ Fouuow the crack 


San Francisco-Oak- 


land Bay Bridge 
shown in the photo- 
graph, and you will 


find that it goes 
through the entire 
bridge structure, in- 
cluding the lower and 
top decks. The split 
is no accident or mis- 
take of engineers, but 
jis one of the care- 
fully planned expan- 
sion joints that per- 


‘mit, the steel frame- 
work of the massive 
structure to expand 
along its length on 
hot days and contract 
‘on cool ones, ‘Sliding 
decking covers the 
gaps. If the joints 
‘were not provided, 
the steel members 
would | inevitably 
buckle or tear apart 
Under the terrific 
strains set up by any 
sudden changes in the 
temperature. 


ROBOT TELLS TRAVELERS 
WHEN NEXT TRAIN GOES 


Ax avrostaric train information booth. 
recently installed at the Victoria Station 
in London, England, provides convenient 
aid for the bewildered traveler, When he 


punches a button corresponding 10 the 
Station to which he wants to go, he re- 
ceives a printed card showing at what time 
the next train leaves, and thus is spared 
the labor of puzzling over a complicated 
time-table, 


‘Traveler presses button to get train informal 


ODD WINDMILL BOAT RUNS 
ON AUTOGIRO PRINCIPLE 


A rwo-ntapep windmill, with vanes 
that may be adjusted to take advantages 
of changes in the wind, drives a new type 
‘of marine vehicle known as a “‘gyroboat,”” 
Invented by E, Burke Wilford, aeronau- 
tical engineer of Merion, Pa., the craft is 
reported to have attained a speed of eight 
miles an hour. It is said to incorporate 
aerodynamic principles similar to those 
previously employed by the inventor in 
his “gyroplane,” an airplane of the auto- 
iro type with’ blades of adjustable pitch 
(P. SM, Aug,, ‘34, p. 47). 


STUDIES FOSSILS WITH 
INFRA-RED RAYS. 


Isvistote light is helping a scientist at 
Glasgow University, Scotland, Dr. John 
Walton, study prehistoric leaves found in 
coal. Dr. Walton has discovered that in- 
fravted rays, make the densest leaves 
transparent so that the fine detail of their 
inner structures can be photographed. 
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fr afer a heavy 
atcompanied by high winds 


LACK blizzards of dust recently 

‘swept across the Middle West. 

From the Rockies to the Missis- 
ippi, from upper Kansas to the 
Texas Panhandle, the scourge left its tail. 
In rolling clouds and suffocating billows, 
it blotted out the sun, paralyzed traffic 
and buried fertile fields under a drifting 
Blanket of dust 

‘When scattered showers cut through the 
haze, cowboys were driving herds. from 
dustichoked ranges, farmers were digzing 
ut wagons and tractors, and statisticians 
‘were calculating that, in wide areas, crops 
‘would be cut to drought-time proportions. 

‘In Kansas, alone, approximately 70,000,- 
(000 tons of dirt rode the winds from the 
western half of the state t0 eastern coun- 
ties. Ninety-six miles of trucks, each haul- 
ing fifteen tons a day, it is’ estimated, 
would have to work for a solid year to 
return the soil transported by the breese 
in less than a week. Dust damage in one 
Kansas town of 1,500 inhabitants was put 
at $10,800 or $7.20 for each person in the 
community. 

‘A million-dollar Government war chest 
and 200,000 tractors, mobilized in Kansas, 
represent the initial move to fight the men= 
ace of wind-borne dust. Tn many areas, 
the fields wil be “listed,” or furrowed. 
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every ten feet to form barricades and hh 
he drifting particles in check 

Recent droughts and the plowing up of 
western grass lands during the war-time 
‘wheat boom, are largely responsible for 
present dust storms. In line with the Gov- 
‘emment program of replanting these grass 
areas, the U. S. Department of Agricul- 
ture ‘last year introduced from abroad 
nearly 1,800 varieties of plants and grasses 
valuable for checking soil erosion. 

‘When the dust blizzards were at their 


urch ateple oe a horse and bouey 


trange Pranks 


of the Wind 


height, strange things occurred, Static lee 
Ureity, generated by the flying. particles, 
charged barbed wire fences, stalled auto 
mobiles, and made men's and women's hair 
stand on end 

‘Near Hutchinson, Kans,, a contractor 
had taken the job of removing 10,000 cu- 
bic yards of dirt in connection with a 
county road project. His men had hardly 
loosened the earth when the dust storms 
swirled over them. ‘The next day, they re- 
tured to the job. All the dirt was gone. 
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Fantastic tricks of rapidly moving air 
currents, once ascribed to supernatura 
causes, present new problems to science 
in protecting human life and property 


By Epwin TEeace 


‘The wind had carried it completely away 
Fantastic as that story sounds, it is al: 
most commonplace beside other fact-tal 
of queer, unbelievable things carried off 
by the wind, At various times and in v 


rious parts of the country, minnows, t 
tles, tadpoles, gold dust, eggs, hay, mu: 
not'to mention trees, houses, and even 3 
horse and buggy, have ridden invisible sir 
currents through the sk; 

At Danville, Va., some years ago, ses- 
shells fell from the'sky and rattled on 
roofs of houses during a downpour of rain 
and hail, Yet, Danville is 200 miles from 
the coast. The shells and fragments hal 
traveled through the air all that distance 
after being picked up by violent winds 
‘along the beach, 

Even more amazing is an. occurrence 
which took place at Bovina, Miss. abou 
eight miles from Vicksburg, in 1894, Dur 

if 4 hailstorm there, an ice-encased tur- 
He plunged out of the clouds. It was eigh 
inches long and six inches wide, Tossed 
up and down by the turbulent air currents 
high above the ground, it had been turned! 
into a living hailstone as layer after lay 
of ice formed over its shell. 

While most of these bizarre rid- 
crs ofthe wind appear during storms, 
one of the strangest of all rained 
‘Out of a clear sky on Baton Rouge, 

La, Early one Friday morning in 
the spring of 1896, pedestrians on 
their way to work were bewildered 
at the sight, of hundreds of dead 
birds showering down out of a clear 
ky. ‘Their bodies thumped on the 
sidewalks, rebounded from the roof- 
tops, literally cluttered up the pave- 
ments. Catbirds, woodpeckers, wild 
ducks—they fell in. such numbers 
that 200 were picked up on a single 

Among the theories advanced 19 
explain this astonishing "“birdfall” 
the most plausible seems to be that 


‘A new business thrives in Kansas, Removing dust from a lawn with a plant portable vacuum cleaner 
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A Kansan farmer prepares to dig. his 


the migrating flocks were caught 
by a storm which had raged along 
the coast the day before and had 

carried high into the sky by a 
terrific updraft, Hero, either the 
hin air or the intense cold killed 
them and later, as they fell, air 
currents carried them over Baton 
Rouge 

Both gold and ailver are nun 
bered among the strange cargo 


which have ridden air currents for 
long distances through the sky. Ni 
long ago, dust storms in Califor 
deposited tons of dirt in the streets 
of Los Angeles, An assayer scooped 
‘up some and examined it, He found gold 
and silver dust which had come hundreds 


Mud. storms are compara 
mon. Many occurred in the 
thisspring’ after the dust, 
filled the sky with particles of dirt. High 
above the ground, rain, combining with 
the dot a formed the mud whch fl 
in'scverl communitis, 

In other cases, dust has colored rain- 
drops and snowflakes, producing drifts of 
Sellow or crimson snow and red si 
the superstitious people of the 
‘Ases thought were rains of blood 

In England, several centuries ago, a 
swhole countryside was terniied by a "rain 
Of sulphur” Phosphorescent yellow. par- 
fetes dfted down throush the si, glow 
fog weirdly in the “dark. They" coated 
hhouses and cov- (Con/aucd om page 108 
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Moree 


of the Karthworm 


SHOWN 


HE man who first wrapped a 
cigar in transparent tissue prob 
bly thought he was doing some- 
thing new, but the lowly earth 


worm, the well-known fishing worm or 
Lumbricus terrestris, beat him to it by 
‘countless thousands of years. For the earth- 
‘worm, as dissection and your microscope 
will show, is wrapped in a thin, silky ma- 
terial of indescribable beauty. 

Doubtless you have tried to pull a foot 
Jong worm from its hole in the ground, and 
hhave been astonished to find out how dif 
cult it was. More than likely, when you 
pulled it broke in two instead of coming. 
ut 

To the person not on intimate terms with 
worms, the ability of Lumbricus to anchor 
self to the sides of its hole in the earth 
is puzzling. Other actions of this humble 
animal are equally baffling. For instance, 
when it is burrowing through the earth, 
how does it keep the rear half of its body 
from slipping as it forces its slender snout 
forward, and how does it keep the front 
fend from sliding back while the rear half 
is being pulled forward? 

‘Maybe you've guessed the answer: The 
worm has a remarkable system of tiny, 
slasslike “feet” or setac—four double sows 
of them along its body—which enable it to 
imitate a coarse-toothed file and to pre- 
sent a series of sharp points to the sur- 
face on which it is crawling. Your micro- 
scope will show these setae clearly, for 
they are fairly large, as microscopic ob- 
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jects go, being barely discernible to the 
naked eye against a dark background. 

To see properly the peculiar wonders of 
the earthworm, you must become an earth- 
worm surgeon, as it were. With scalpel 
and dissecting’ needle, you must open up 
the worm carefully, to reach the marvels 
that lie within. In doing this, you will be 
absorbing valuable knowledgé about the 

fructure of animals in general, for the 
-arthworm is used almost universally as a 
model of the way in which nervous sys- 
tems, circulatory systems, and other 20- 
‘logical mechanisms function. 

If you never before have dissected a 
specimen of animal life, you may find your 
first venture an introduction to a distinct 
hobby, one closely allied with microscopy. 
Iris by dissecting and examining all kinds 
of organisms that biologists and physiolo- 
gists obtain their knowledge of structures 
of the lower animals, and even of man 
himself 

Get a good specimen, preferably a live 
worm so you can study its actions before 
putting ii on the operating table. Tf the 
season or locality does not permit you to 
find your worms with a flash light at night, 
or in the daytime just after a rain, you can 
buy either live or preserved specimens 
from biological supply houses for about 
ten cents each. 


BY YOUR MICROSCOPE 


DISSECTING AN EARTHWORM 


openand apread 
nthe tele. The 
wep with paras, Below, 


‘ou will find the live worms covered 
with slimy mucus, excreted through tiny 
‘openings in the bodies. ‘This mucus serves 
as a lubricant to enable the worms to craw! 
through the earth with ease, and as a kind 
‘of cement to hold the walls of their bur- 
rows firm, The worms can be killed in a 
solution that is one tenth alcohol and nine 
tenths water. When the worm is des 
move it, wash away any’ mucus and 
linging'to it, and transfer it to the 
secting pan 
This is a shallow pan, costing about ten 
cents, into which paraffin is poured un- 
il it is three quarters of an inch from the 
top. Before melting the parafin, however, 
solder L-shaped lugs of tin plate to the in: 
ner walls of the pan, arranging them so that 
they project one half inch or so toward the 
center, These lugs will anchor the paraffin 
“floor” in the pan. Otherwise, when water 
is poured into the pan, the paraffin cake 


will float. Melt the wax by setting the pan 
‘on a stove, and then let it cool, being sure 
that the pan is perfectly level. If you dark- 


fen the wax with lampblack or powdered 
graphite, small bits of tissue will be seen 
Seat k'rore carly than H's Rit 
gray-white. 

Dissecting is best done under water to 
which a little salt can be added, if desired. 
If the specimen is to be kept Yor several 


POPULAR SCIENCE MONTHLY 


With Scalpel and Dissecting Needle, You Can Pry 


into the Secrets of Animal Life as Exemplified 
in One of the Most Amazing Creations of Nature 


uur over it a preserving solution 
inate by ndlig aton semet ot tov 
percent formaldehyde (0 « pint of water. 
Have ready 8 douen or tare common 
pins. Put the worm on its belly, and pust 

through its snout, as near the end 
ible. Then. with the dissecting 
ieile—which can be a safety razor blade 
fastened in a sutae handlemake a 


one aide of the Cut just deep 
‘enough to penetrate the body ‘wall, but 
not deep enough to cut the intestine and 
other orfans that lie just beneath it. As 
your cutting progresses, spread the body 
‘wall apart so that it lies flat on the paraf- 
fin, and stick pins through the edges, into 
the parafin, to keep it flat. You will have 
to use the scalpel carefully to loosen the 
{internal organs so that the body wall may 
be spread out fat, 


"HE: structure of the earthworm, even 

though it is a relatively simple animal, 
is too complex to be described here in de 
tail, Consult a good text as you proceed 
With dissecting. 

‘When the first third of the worm is Taid 
‘open, you will ind that it contains a great 
many pieces of mechanism. Running from 

ad (0 tal is the digestive system, made 
up progressively of the mouth, esophagus. 
‘erop, gizzard, and intestine. "The intes- 
tine occupies the greatest part of the body 
length. Make a slit in it and remove, with 
tweezers, some of the material inside. Put 
it on_a Slide with a drop of water, and 
examine it through your microscope, to 
discover what the earthworm eats 

‘You can identify with case shreds of 
grass and other vegetable material and 
grains of sand, which are commonly found, 
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Method of tranate 


Cross section wf lower portion of the body of 
Sn earthworm. Note bow the nerve cord ies su 
She"muscle siatue along Sear af body cavity 


Keep that sand in mind, if you plan 
to make sections of the worm with 
microtome. 

The earthworm, you will observe, is es 
sentially a double tube. ‘The inner tube 
is the digestive system and the outcr the 
Dody wall. Between these tubes are varie 
‘ous organs such as the nerves, blood ves- 
sels, reproductive organs, of which the 
‘worm has both male and female: con. 
siderable muscular tissue, five pairs of 
hearts, and the nephidia or excretory ot 


ns. 

With fine-pointed scissors, clip small 
square from the body wall." Put it on a 
slide, outer surface uppermost, add a lite 
tle water, and lay a clean cover glass over 
it, Examine the piece carefully with mod: 


erate power, say twenty-five to. thirty- 
five diameters. Soon you will discover 
fone of the tiny feet with which the carth- 


‘worm grips the earth. These feet or setae 
occur in (Continued on pie 94) 
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Not A Game For Timid Souls 


Is 


Daring Riders 


Watter E. Burton 


This Machine-Age Sport, 
in Which Roaring Motors 
Replace Galloping Ponies 


By 


THRILL CROWDS WITH 


R Olo on Motor Cycles 


goal posts at one end of a 
Tage field, five motor cycles 
are lined up abreast. “The riders, tense 
‘with excitement, race their engines noisily, 
Across the field, a hundred yards. aw: 
similar stands waiting behind 
another goal, Exactly fall way a 
the opposing teams, a referee places a 
standard soccer ball’ on th 
‘A timekeeper ‘on the sidelines 
hhis yellow flag; the referee blows a sh 
blast on his whistle. From one of the 
teams, a solitary rider darts forward and, 
swerving a litle to one side of the ball, 
tives it a resounding kick that sends it 
soaring through the air. Immediately 
there is a roar of exhausts as the other 
‘machines spring into action. A game of 
motor-cycle polo, one of the most ex 
citing of me 3, is under way. 
Polo on wheels is not a game for timid 
souls. Tea mes, duhiog about a Ged on 
motor cycles weighing more than a quarter 
of a ton each, half of them trying to 
kkick the ball one way and half the other, 
do not give the impression that they are 
engaging in a parlor sport. Scarcely a 
‘minute goes by’ in a. typical motor-polo 
game without an exciting spill or an ine 


Bee a pair of slender 


2 


teresting tangle. Yet, 
Surprisingly few 
skinned shins or 
bent spokes resull. 
‘The fact that, on a 
restricted field and 
during normal play, 
there seldom is 
opportunity or ne- 
cessty for a player 
toattain much speed, 
doubiless removes 
much of the danger 
from the sport 
Nevertheless there 
are few games, either 
‘on wheels or off, 
‘that can rival motor” 
‘eycle polo for thrills 
and action. 


A player 


ee EIN en to aly 
ly new game is, as yet, known to only a 
few sections of the country. It is spread- 
ing in popularity, so that almost every 
community where there is a motor-cycle 
lub doubtless will become acquainted 
with tin the neat fare 


Although league championship 
fares at aed nacre wh le 
and with equipment specified by the 


the bal across the eld, with a teammate beside hima 
edltwe members of the opposing team reauy for a chance to interfere 


American Motor-Cycle Association, the 
average contest between local players, or 
‘between cyclists from neighboring com- 

frequently is highly informal, 
For instance, the regulation polo motor 
cycle is a machine stripped of much of 
its standard equipment, yet games often 
are played with stock machines which 
have not been altered in any way. 
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‘The regulation motor-cycle polo field 
thas maximum dimensions of 200 by 300 
feet. Fourteen-foot goal posts, no larger 
than four inches in diameter, ‘are placed 
twenty, feet apart, at each ‘end of the 
field. “A semicircle’ with a radius extend- 
‘ng out thirty-five feet from the center of 
the goal is drawn with lime or other 
material, to indicate the goalkeeper's zone. 
In the exact center of the field is a circle, 
from which the kick-off is made; fifty feet 
from each goal. is a penalty ‘circle for 
making penalty Kicks. 

Only one-seated machines are used in 
regulation playing. A short guard is em- 
ployed on the rear whee, and none at all 
fn the front wheel, For safety's sake, 
chain guards are used front and rear, No 
skid chains are permitted on the tires. 


FPIVE players constitute the usual team, 
although the game can be played with 
Jess, The line-up of players includes a 
center, right forward or guard, eft forwar 
‘or guard, rear guard, and goalkeeper, At 
the start’ of each play, these men line up 
in definite formation behind their proper 
goals, The center occupies the center 
Dosition, with the right and left guards 
fon cither side, respectively, The rear 
‘guard is at the right of the line, and the 
foalkeeper at. the left. 

With the exception of the center who 
rakes the kick-off, no player is permitted 
to leave his position until the ball has 
been booted or passed by the center 
rider, Then all except the goalkeepers 
move out on the field and try to, force 
the ball, between the opponents? goal 
posts, The goalkeepers move around to 
4 position from which they can dash 
across in front of the goal to block the 
ball if it comes dangerously. near 

‘The goalkeeper is a. privileged player 
He is permitted to block the ball with 
hhis feet, hands, head, body, oF motor 

8 long as he remains on his 
machine and stays within the thirty 


temiclele. Outside this 
he may’ play” the ball only 
is feet or machine. The othee 


players must use only” their feet 
to play the ball, although they may 
block it with Ieads, shoulders, or 
lb Blocking with the ma 
chines, using hands, or holding the 
ball with a foot make them lable 
o penalties, 

To see that these regulations are 
observed, there is a battery of 


officials, including the referce, whose 
hhardest job is to Keep up with the players 
while he travels, of necessity, on foot; 
two assistant referees who take positions 
coh el vet oD se 
cess or failure of ‘attempts; four 
umpires, two from each side, who assist 
the referee, determine when a ball is out 
‘of bounds, and occasionally help restore 
a spilled rider to his mount. A time- 
keeper, with a yellow flag to” signal be- 
ginning and end of each fifteen-minute 
‘quarter period, and a_scorekeeper, are 
stationed at one side of the field, There isa 
five-minute intermission between quarters. 

‘At the beginning of play, the two teams 
line up at their respective goal posts, and 
the referee places the ball in the center of 
the field, At the sound of his whistle, the 
center of the team kicking off rides down 
the field and attempts to boot the ball 
toward the opposing team’s goal. Con- 
tact of his foot with the ball, or failure 
to contact, is the signal for the unleashing 
of plenty ‘of action. 


tenton forcing it down 
to the enemy goal, or 
eventing its being 
booted toward his 


breadth margins, and 
the quickness ‘with 
which they maneuver 
into position for kick- 
the ball or block- 
jing an opposing kick, 
indicate the high de- 
‘gree of flexibility of 


the mounts no Jess than the skill of the 
players themselves. 

OF course, the mad scramble for the 
soccer ball results occasionally in a mis- 
hap. ‘Two machines may tangle, a rider 
may execute a tailspin too quickly and 
find himself and his mount sprawling on 
the ground, or some one may carelessly 
bbreak off a goal post (which explains why 
the posts are no larger than four inches 
in diameter), Once in a while, a machine 
‘must be taken out because of mechanical 
Aificulties. Sometimes, too, the ball is 
punctured and a new one has to be 
obtained, 

When a ball is played across.a boundary 
lng or when. penalty kick. forthe goal 
fails, an umpire or other official bounces 
the ball hack into the field, and the play- 
ing continues. Infraction ‘of rules may 
cause a team to be penalized, giving the 
opponents a chance to kick for the goal 
from the fifty-foot circle, Major viola 
tions may lead (Continued on page 95 
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EXCITING MOMENTS 
IN A NEW SPORT 
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ENTERTAIN YOUR FRIENDS WITH THESE 
SPECTACULAR 


(hetuical ‘Tricks 


Tos mele of te lamp grows in size, but the gas ouside the 
D )\, Berrmiecicmoter lamp grows in sae but the gas outside th 
"Try fling 2 wide-mouthed bottle oF small 
bow! with iluminating gas, and inserting the 
lamp, "Since the gas is Ughter than ai, fil the 
container by holding it upside down and letting 
the gas ow into from the bottom. When 
the safety lamp fs introduce from below, the 
flame becomes large, asin the preceding ex: 
periment but the surounding as is 00 ge 
hited. "To. show that the misture of  fases 
tround the lamp is explosive place the bow 
on a. convenient stand and’ thrust along, 
lighted taper up into it, The resulting flash 
Shows what would happen if an exposed fame 
fame in contact with as n'a mine shat, 
though inthis case the width of the mouth of 
the owl avoids setting up a dangerous pres- 
sure of explosion proportions. Do not vse a 
match, oF you may singe an arm or coi sleeve 
If illuminating gas is not available in your 
home laboratory, you can make a subitae 
by pouring hal teaspoonful of gasline ot 
alco ito an open bucket ad shang to mk 
the vapors withthe ar lighted Davy sat 
lamp flowered into the bucket will not ignite 
the explosive air and gislineavapormistue, 


By Raymond B. Wailes 


NCING over the rows of bot 
Hes and flasks in his home labo- 
ratory, every amateur chemist 


wonders, at one time or another, 
“What shall T do next?" Here ate a few 
tests, selected at random, that afford in- 
teresting diversion when “stock” experi-birthday-cake size. The fine- 
rents pall ness of the screen mesh 
How about making and trying out for plays “an important part 
yourself a model of the device that Sir Ordinary window screen 
Humphry Davy invented for miners, which has fourteen to si 
many years ago, which has come to be teen wires (0 the inch, is 
Known’ as the Davy safety lamp? This too coarse to be used a8 
important little invention removed the single layer and should be 
danger of inflammable coal gases being rolled upon itself about three 
touched off by open-flame lamps carried times to reduce. the free 
by the miners. “It consisted of an oil space between the wes. 
lamp with a cylinder of iron wire screen, With screen of thirty mesh 
about six inches high and an inch and a (thirty wires to the inch) 
half in diameter, surrounding the flame. or finer, only a single layer 
When an explosive airgas mixture passed is needed for proper ope 
inside this screen, it would burn freely, tion. The seam of the cyl 
but the flame could ‘not. pass outside. der should be soldered or 
since dissipation of heat by the wire wired to Keep it from un- 
lowered the temperature below the igni- rolling; and the metal cap, 
mt point, ‘Thus the sereen acted as a cut to fit, may be soldered 
‘lame sieve,” without seriously obstruct- or wired on. With the ad- 
ing the light dition of a wire handle, the 
‘You can easily make a model of this lamp is complete. 
lamp, Simply roll a cylinder of wire Set up the lamp and play 
screen of suitable size into a cylinder, a stream of illuminating gas 
place a cap over it, and thrust a cork in from a rubber tube upon it, 
the lower end to carry’ a small candle of The candle flame in the 
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Have you ever tried preparing any of 
the fascinating, mysterious compounds 
‘that glow in the dark? Home chemists 
are not always successful in making these 
“phosphors,” or phosphorescent sub- 
stances, but'here is a pretty experiment 
that alvays works, Strong sulphuric acid 
is the only chemical you will need. 

Fill a test tube with cold water, and 
immerse the tube in a small quantity of 
the acid, Remove the test tube and let 
the excess acid drop off, leaving a trace 
of it clinging to the outside of the glass. 
Now hold the tube in the blue flame of 


of the test 
tube glows with a purplish light. In a 
ppartly darkened room, the effect is strik- 
ing. A “soft” Bunsen tlame should be 
tused—that is, one which receives. just 
enough air to'make it blue and no more. 
Do not hold the tube in the flame too 
Jong, or it may break. 

Tt has been suggested that the purple 
luminescence comes from the oxidation of 
sulphur in the sulpburic acid, the sulphur 
being liberated by the reducing action 
‘upon sulphuric acid of atomic hydrogen 
fn the bummer flame, The water in the 
{ube simply prevents overheating. 

Sometimes as yescence may 
be observed with phosphoric acid or sul- 
phurous acid. If you cae to ty this out, 
you can. prepare your own sulphurous 
Aci, which is the Product that you ‘will 
have after bubbling sulphur dioxide gas 
through water. 

‘Your Bunsen burner may be made to 
play several color tricks with compounds 
of zine, One of these is zinc carbonate, 
yihich you can prepare in practically pure 
form by adding a solution of sodium 
carbonate to a solution of ine sulph 
or of zine nitrate, Filter off the whi 
precipitate and wash it, seven. or eight 
times with water while it is still on the 
filter paper 

When this zine carbonate is heated in 
a crucible or evaporating dish, oF on an 
fron plate, it loses carbon dioxide and 


AKING 
a model 


of the Davy min- 


er’s lamp is only 
one of many stunts 
with flame and col- 
or you can per- 
form easily in a 


home laboratory 


‘A surange purple glow results when you per- 
form’ "the est above. “Dip a” water fl 
teat tube la sulphuric ‘aeld,” then 


tums into zine oxide, While itis hot, the 
color is yellow, but it becomes white again 
as it cools {0 Foom temperature. In fact, 
this compound is used as a white pigment 
and is sold under the name of Chinese 
white 

Zine ferricyanide changes color from 
white, at room temperature, to green 
when’ heated. Like the preceding com- 
Found, it can be prepared from a solution 
‘of zine sulphate or zinc nitrate, Add a 
solution of potassium or sodium ferricya- 

je, and you will obtain a. voluminous 
precipitate which can be washed by de- 
cantation and then filtered, or filtered off 
first and then washed. Washing the last 
two precipitates is necessary to remove 
soluble chemicals that would otherwise 
contaminate the product. 

You can perform another interesting 
trick with the Bunsen flame by wafting it 
across the surface of a solution of silver 


ae UNNEL are 
will help you pour light, 
fluffy powders from one car- 
ton to another, or tO fll 
bottles for your shelves of 
chemicals, Tt is made of 
celluloid and is cemented 
‘with any standard celluloid 
‘cement or with a solution of 
celluloid in acetone or ars 
acetate. Either thin sheet 
celluloid or a thi 

terial may be used. 
does not matter whether the 
funnel holds its shape. Ts 
large diameter aids in han- 
dling “powdery substances. 
After use, the funnel may 
be rinsed ‘with water to remove 
hering particles. Do not, howeve 

expose it to warm water for 
great length of time; the beat ill 
tend to soften the celluloid, 


; nitrate, which has been placed in a per- 
celain ‘evaporating dish or crucible. In 


. . about five ds the surface of the 
Celluloid Funnel for Pouring Powder Hiquid Becomes, discolored, and you will 


find it covered with an extremely thin 
film of metallic silver particles, The liquid 
itself has turned a grayish green. It con- 
tains what are known as “colloidal” parti- 
cles, which will remain without settling 
‘out for a considerable time. Their presence 
may be shown by letting light fall upon 
Uhe iid after passing through a pinhole 
in a card. ‘The bright beam in the liquid 
is caused by reflection of light from the 
particles, 

Tf you wish, you can prepare the silver 
nitrate solution for this experiment. by 
dissolving a small crystal of the solid 
substance in distilled water. Tap water 
should not be used, since it contains 
chlorides that would’ cause a precipitate 
‘of silver chloride, ‘The solution should 
always be kept in a glass-stoppered bottle, 
as it is destroyed by contact with a cork 
Stopper. 

Ifyou obtain some white china clay, 
which can be purchased under the name 
of kaolin, and shake a pinch of it with 
a bottleful of water, you will have a 
suspension of clay particles that shows 
a curious (Continued on page — 104 
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RUBBER-RALLBOTTLE 
STOPPER SNAPS ON 


Theunscrewingor paling! 
Cornainmadeusnecessaryby 


St'the touch ofa Baer 


INDIVIDUAL DISH PORBONES 


HOSE COUPLING, Onesec 
oupling shows at the left 


AUTOMATIC DOOR LIGHTS 
‘Whenavisitorstepsonthedoor at 


Small metal frames set 

Sonsters st the left ee 

- from sticking tothe wet bottom 
- e ‘They also serve 
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Is it true that a wolfs eyes differ from 
UeSTIONS those ota dog?—B. H., Providence, R. I. 


the Answer 


ec ume oF ie pein of the 
wolfe eyes are oblique alts. The pups oft 
Ung’ eyes are round, while those of the fox 
fod the jackal bave vertical pupiis, Tis this 
Decularty that ives the woll hs sinister exe 
presion. 


Not a Close-Up 


G. E. B, nocmsres, w, v. In the Beld of 
distance photography, one of the longest shots 
fon record was made by an Army. photos- 
rapher from an airplane at an altitude of 2 
(000 feet near Salina, Calif The camera lens 
caught the peak of Mt, Shasta, 31" miles 
away, 


The Grocer's Friend 
rete the paper bas?—S. J, 
Richmond, Va. 


‘A—A PATENT on the paper bag was issued 
to'a woman, Miss M. E. Knight. 


The Aristocratic Race Horse 
W, 0. H., oticter pax, acoxr. All thor- 


ous mounts: the Byerly Turk, a charger 
ridden by a Captain Byerly in Kings Willi 
wars; the Godolphin “Arabian,” thought to 
hhave'been a Barb, and the Darley Arabian, 
whieh was imported into England from Al: 
eppo,, Syria. All three of these mounts were 
‘male’ horses, The mares used in the breeding 
gf the famous thorouchbred were native 

nglish mares, probably descended from the 
sturdy and fast-running horses that drew the 
seythe-chariots of the early Britons, as re 
ported in Caesar's “De Bello Gallico. 


The Band in Your Hat 


way ors a man’s hat have a Tittle 
white bow inside at the back of the head- 
Band? Tt isn't of any use, as far as Ian see 
=K. D., Detroit, Mich 
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Acavea's mars, few centuries ago, were 
made of heavy steel. Consequently, for com- 
fort, the wearers placed circular padding in. 
side: This padding. was fastened with a bow 
fn the back, so placed in order that it would 
‘ot press upon the forebead. The litle white 
bow is therefore a relic of feudalism. The 
cular padding is still worn today in the shrap- 
hel helmet of the Army 


Tides and Undertows 


G. S, 8, artawnie erry, x. J. The cause of 
the undertow in the surf i primarily’ the se- 
‘quence of tides and waves. A wave forced 
‘up on the beach must recede. As it recedes, a 
second wave, rushing forward, breaks over i 
‘This action is repeated so often that & con- 
stant ndecuerent, receding toward the decp 
water, is formed. 


Too Small To Hold Air 


Q—1 rie moon has enough power to 
cae ocan tide othe Barty why ca 

‘an atmosphere as the Earth does 
Beerwood in, 

rr ts the size 
vents i toe boing'tn iovenpere ho 
ameter is but 2,150.9 miles, just one quarter 
‘of the earth's diameter. I : 


‘Can you tell me how many feathers a turkey. 
fas?—Mrs. C.-M. B.. Vancouver, B. C. 

‘A—On the average, a turkey) has 3860 
feathers. 


Official Sunrise 


‘nautical almanac, gives out the time of sun- 
rise for each day. The moment chosen is that 
at which the sun's lower rim stands on the 
true horizon. Because of the diffraction of 
Tight rays by the earth's atmosphere, the sun 
is not seen in such a position at the particular 
time designated, although it actually is there. 


Bridge of Ice 


E.R. R, yeesty cry, x. J. Railroads have 
been run “across ice eighiden inches thick. 
Lake Baikal, in Siberia, has carried the tracks 
of the Trans-Siberian’ Railroad during the 
winter months. Sea ice, however, is. plastic, 
and will not support. much weight ‘unless itis 
very thick, 


A Short Life but a Merry One 


Q—waar 15 considered to be the “tite 
time” of an automobile?—H. F.C Winne- 

‘A—ax Avroscommux has an average useful 
period of about seven years 


Fake Jewelry 


Strass, a. tead 
‘used ‘most ‘artificial 
fem, It looks like the diamond, but will not, 
‘of course, withstand the diamond tests, Col. 
fring agents are added during manufacture, 


aa 


Homemade Tooth Paste 


ALAM, WALLA WALLA, wasnt, Here is a 
formula for tooth paste: alcium carbonate, 
Jevigated, 100 parts; cuttlefish bone, in fine 
powder, twenty-five parts; old, white, pow= 
dered Castile soap, twenty-five parts; tincture 
fof carmine, ammoniated, four parts; simple 
‘syrup, twenty-five parts; menthol, two part, 
alcohol, five parts, and rote water su 

to make a paste, which can be put into tubes, 


Air and Life 


Q—Ane rae rare gases such as bi 
gon, neon, Krypton, and xenon in 
breathe «sential to life?—H. O., ‘Montreal, 
Que, Canada. 

‘Aor IF the results of recent scientific 
tests mean anything. Laboratory mice, pro- 
vided with an atmosphere lacking all of these 
are gases, were healthy and lively after forty 
days 


Noise from the Sky 


Q—ts nae motor or the propeller of an 
airplane responsible for the larger portion of 
the noe heard by a person onthe ground ?— 

Newark, N. J. 
eTiauceArT listening devices hear 
first the rhythmic sound of the motor; be 
‘cause this sound pulsates more distinctiy, it 
"the more easily heard, sand therefore the 
louder. 


Fish Have Reverse Gear 


Q—cax visit swim backwards?—C. 8, 
Kewhley, Yorkshire, England. 

‘A—‘ts, axp they often do, but never for 
sore than a short (Continued on page 10. 
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By Sverling Gleason 


whole arsenal of fantastic instruments. 
His Hollywood warehouse stables an army 
of giant truck-mounted | searchlights— 
great behemoths rated at 325,000,000 
candlepower each; dozens of sunlike arc 
floodlights, burning chemically cored car- 
bons; a battery of the latest gas-filled 
highly concentrated incandescents, with 
chromium-plated mirrors to reflect their 
beams without loss; a whole nursery of 
baby spotlights, and’ dozens of larger ones 
ranging up to thirty-six inches in diameter. 


AIDING jin the work is a flet of 
thundering power trucks, each using 
a high-speed gasoline motor to turn a 
Benerator which pours as much as 200 
amperes into snaky rubber-covered cables 
as thick as a man's wrist. Each power 
plant drinks gasoline at the rate of from 
five to twenty gallons an hour, and has a 
massive nickel-barred radiator to dispel 
the heat. generated. 

Tn other parts of the country, other 
experts also are marshaling batteries of 
high-powered lights to achieve spectacular 
effects, During the George Washington 
Bicentennial New York, 
for example, the Kliegl brothers, origi 
nators of the Klieg light, studded sky- 
scrapers surrounding Bryant Park with 
more than 200 long-distance floodlights to 
illuminate the area 

‘This concern has taken hundreds 
of queer lighting contracts which 
range from illuminating an under- 
ground cavern for subway workers 
to lighting the Polo Grounds for a 
pageant, One of their concentrated- 
heam lamps even rode with William 
Beebe when his bathysphere descended 
to a record depth of 3,028 feet below 
the surface of the sea. Its penetrat- 
ing beam enabled the scientist to 
photograph strange forms of life 
found in the eternal darkness of these 
lower levels 

Probably the peak in modern light- 
ing effects was reached during the 
recent Chicago World's Fair where 
‘painting” with colored light on 
colored surfaces produced some of 


The most power 


‘world, the Lind 


This high-powered pro- 
jector casts a needle. 


ful light inthe 


bergh Beacon, on 
# Chicago tower 


like beam of light for 
outdoor scenic elfects 


the most spectacular of the displays, 

Another outstanding achievement. in re 
cent months was bathing the gigantic 
bulk of Boulder Dam with rainbow hues 
to mark the creation of a huge man-made 
lake running back 125 miles into th 
Colorado plateaus. To accomplish this 
feat, Olesen, the California expert, shipped 
a whole carload of equipment from his 
Hollywood storerooms. 

‘At the dam, a “higi-line” aerial tram 
way swung a bank of big transformers out 
over the gigantic structure and set them 
in place for the buge alternating-current 
incandescents, Giant searchlights were 
hoisted to strategic points, loodlights 
perched at picked locations, Colored gela- 
tin transparencies clamped into pl 
Half a mile from the dam, a powerful, 
long-range stereopticon projector was set 
up with its lens trained on the face of 
the structure, This machine required an 
astonishingly heavy supply of direct cur- 
rent—enough to run an elevator or hoist 
Olesen. powered it by tapping an electric 
railway and running a line far down the 
‘mountain wall 

At midnight, all lights were turned out, 
leaving the canyon in pitch darkness. At 
the throw of a switch, brilliant rainbow 
hues bathed the walls of the canyon and 
Tighted up the giant intake towers rising 
1,200 feet from the cavernous river bot- 
tom. As the ceremony proceeded, gorgeous 
color combinations played over the massive 
structure, converting its huge bulk into a 
fairyland of lights. Finally, as the display 
reached a climax, Olesen switched on the 
stereopticon projector. From its tiny slide, 
only two and one half inches square, leaped 
a huge image—an American flag, brilliant- 
ly projected upon the concrete face of the 
dam itself, Thrown 2,000 feet, it was 
enlarged 9,000,000 times. 
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Mirrors split searchlight 
beams for anti-aircraft work 


One of the fleet of mobile 
searchlights operated by 
Otto K- Olesen, California 
lighting expert.” Towing it 

‘@ mammoth power truck 


aaattl 


Geometry plus experimentation enabled Olesen to perfect 
fa unique lighting system for night auto racing at Ascot 
speedway. ‘Three problems confronted him: to provide 
enough fight without throwing it into drivers’ eyes; to avoid 
troublesome shadows; and to guard against power failure 
On this track, the average qualification time is seventy-five 
miles per hour, and a driver traveling at this speed—110 
feet per second—would have no chance at all if the lights 
should suddenly go out 


"TO, THE first problem he applied geometrical principles. 
Placing the lights high in the air shortened the shadows: 
ting them at the geometrical center of the track, caused 
ir beams to fall so that the shadow is always on the 
driver's right as he makes his turns to the left 

To insure a continuous supply of current, he took the 
power supply from the lines of two independent companies, 
each running its own line into the speedway. Lights then 
were connected alternately to the two sources, 30 that if 
fone source failed, half the lights still would be burning. 
Meanwhile, the switch would be thrown over instantly to 
connect all lights with the remaining power source 

During the past few years, scientific lighting has become 
1 vital factor in other sports as well as in auto racing. Mid. 
night golf is now possible on one western course and flood: 
light football, baseball, and tennis are becoming common. 
‘The National League has authorized a certain number of 
league baseball games to be played at night. Coaches and 
athletic directors from such widely separated states as Texas 
Pennsylvania, Wisconsin, Georgia, and Minnesota have re- 
ported that night contests are proving more profitable and 
popular than those held in the daytime 

At Chicago, Ill, and several other American cities, special 
“light trucks” now aid firemen in battling flames. Equipped 
with generators spun by gasoline engines, the trucks have 
swivel searchlights mounted on top. These can be swung in 
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any direction to play their beams over a. blazing 
structure. Under such conditions, “all fies are 
fought in the daytime.” The briliant illumina- 
tion helps oficals to judge when walls and timbers 
will fall, and decreases the danger of firemen 
Stumbling over objects or falling down open shafts, 

Tn other emergencies on land. and  sea—in 
floods, earthquakes, hurricanes, shipwrecks, and 
ocean’ rescues—the searchlight and the floodlight 
in the hands of experts play a vital part 

During the Long Beach, Calif, earthquake of 
March, 1933, the horror of darkness added to the 
terrors of rocking buildings and falling masonry. 
All electric lines were dead. Hospitals stil stand 
ing had no lights by which to aid the injured 

"The sheriff's office immediately telephoned 
Hollywood's lighting expert, Olesen. He rushed a 
number of power plants t6 the scene, His men 
ran cables into the hospitals and set up flood- 
lights in the corridors and in surgical operating 
rooms s0 that medical work could go on, They 


Motion-picture pre 
mieres in Hollywood 
make work for lighting 

rts. In this picture 
a battery of giant lights 
street of the movie city 


AA single operator works 
two large searchlights 
in a big-scale lighting 
effect. In spite of the 
reat size of the lamps, 
they are so. deli 
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Although designed for 
display work, the huge 
lights give invaluable 
service in time of dis 
aster. picture 
shows, floodiights and 
searchlights in use 
lifter an earthquake 


a 


illuminated the key points of rescue work. 
A year later, Olesen again aided victims 


Of a major disaster. A January rxin storm 
was battering Los Angeles, when, about 
‘midnight, near the suburb of Monirose, a 
wall of water released from a mount 

pocket, raced down the mountain side 
with its load of rocks and mud, smashing 


through houses and en 
people in the wreckage 

Tn his Hollywood home 
listening to a radio program when it was 
interrupted and a voice said, "If Otto K. 
Olesen hears this, will he come to the aid 
of Montrose? We need light ! 

Calling as many of his men as he could 
reach, he hurried huge searchlights to the 
scene, Under their brilliant illumination, 
sheriff's deputies combed the ruins for 
survivors of the disaster. 

So large a concentration of light has 
great military usefulness, and Olesen's 
equipment forms an official part of the U 
S, Naval Reserve, held in readiness in case 
tof emergency. For example, if enemy air 
planes should suddenly raid Southern 
California, Olesen’s fleet of mobile search. 
lights could instantly be set to locate them, 

‘The vital part “searchlight artillery 
will play in a future war is so well recog. 
niged that the U. S. Army bas ordered 104 
of the most powerful lights in existence. 
Using those already delivered, crack mili- 
tary operators are probing the night sky 
in various parts of the country in practice 
anti-aircraft. maneuvers, 

Each of the new searchlights sends out 
a blinding beam of 800,000,000 candle- 
power and is capable of picking up an 
enemy plane flying at an altitude of three 
miles. Constructed of aluminum alloy 
most of the new lights are to be mounted 
‘on wheelsand towed behind trucks equipped 


hing Uozens of 


Olesen was 


apparatus is directed parallel to the ground 
into a tilted mirror divided into segments 
Each segment is set at a different an 
so the main shaft of light is split into nine 
separate high-intensity beams shooting up- 
wart into the sky. Special blowers re 
move the gases and cool the 800,000,000- 
candlepower searchlight. 
More than twice 


s powerful is the 
Lindbergh Beacon, the world’s largest 
searchlight, at Chicago, TIL. Big. enough 
o hold a man, this giant light is supported 
by a steel-and-aluminum tower designed 
to withstand a 100-mile-an-hour gale. Its 


A spectacular lighting effect achieved in 
New York City, a few years ago, proved 
too realistic, A’ midtown skyscraper had 
just been completed and the owners wanted 
something to attract attention to the build: 
ing. With the help of a lighting expert, 
they worked out a spectacular night dis- 
play. Jets in the tower of the building 
sent billows of steam rising into the air 
while colored lights, projected on the 
moving vapor, created. the illusion of 
smoke and flame, The first night, sixteen 
fire alarms were turned in and the ne 
day the Fire Commissioner called to ask 
that the display be discontinued! 


These medium-sized spotlights use incandescent bulbs like the one the man is holding 
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New Kinks for Radio Experimenters 


Mirror Makes Set Wiring Easier 


OLD mirror hung at the rear of your work bench will 
help to simplify your next set-wiring job. With it, the 
underside of the chassis will be in full view even when 

you are working on the top, Wires can be inserted easily 

{hrough hoes and parts onthe underside can be grasped ready. 

incidentally, a neat test panel can be made up by installing the 
mirror in a wide frame and then arranging the necessary test 

meters, plugs, and switches around the sides—W, W. K. 


Midget Double-Throw Knife Switch 


NIFE switches 
are no novelty, 
bat 2 double-pole, 
ddouble-throw unit no 
larger than a post- 
age stamp is some- 
thing out of the or- 
inary. The one il- . 
Tustrated measures 
only one by one and 
one-quarter inch, 
yet it is a perfectly 
Tate Se 
of the larger ones. 
Its compact size 
makes it aseful as a speaker-earphone control inside of a 
seal receiver cabinet a6 switching unit for portable tbe and 
receiver testers, and in countless other places where space is at 
a premium. The diminutive size of the switch can be seen in 
the photograph above. 


Tiny knit 


teh ts in the palm of the hand 


A Short-Wave Wiring Tip 


FFOR best results in wiring short-nave 
receivers, ground all parts of the cir- 
cuit to a natrow brass strip mounted in- 
side the chassis, This eliminates many of 
the losses that occur when each part is 
grounded individually to the chassis. 


Stand-Off Insulators 
From Porcelain Tubes 


“ suye eee insulators. oe 
Tmade from te ordinary: porcelain 
tubes used in open house wiring. The 
large end of the tube Is clamped tots 
support by a small, countersunk block of 
Sead. A thort soto of wooden dewel 
then is forced into the tube, secured with 
Hallas oe cement, nod 8 falas screw 


splitting the tube, 
a bole should be 
drilled in the end 
‘of the dowel be- 


fore driving the 
screw, Almost any 
sort of soldering 
lug, binding post, 
or ‘clamp may be 
fastened to the 
tube in this man- 
ner, and will be in- 
sulted from the 

rting pane! 
iy "several inches 
‘of porcelain, The 
resulting insulator 
will prove efficient. 


Drawing shows how the 
Insulator is assembled 
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Automatic Time Switch 
Turns Radio On or Off 


scrote ness 
f your favors 
rio” ronan tnd with tip ats 
pesky ce tramatore yon Heetvet 
Blo «cow Kid of alarm Cock, Delng 
Small and supplied with a Jong connecting 
cord, this new time switch can be placed 
almost anywhere and a twist of its gradu- 
ated dial is all that is necessary to put 
it'in ‘operation,- Tt. wil torn tbe radio 
either on or Che a eee 
fas ap to ten ee ay 
above shows the time switch and the 
ceaciy cod 


Increases Voltage Gain 

BY MAKING use of a simple resistance- 

city filter, the voltage gain of any 
resiatance-coupled amplifier usually can 
be increased considerably and oscillation 
completely eliminated. First, replace, the 
‘usual 250,000-ohm plate coupling resistor 
‘with a $00,000-ohm unit. Then, in series 
with this larger resistor connect’ 10,000. 
cohim unit and by-pass this to ground 
through a 0.5 mfd. fixed condenser, The 
ondenser provide an easy ground ret 
for the signal and el I oseilla- 
tion and coupling between stages—E.B.L, 


Long-Nosed Clip Helps 
In Difficult Test Jobs 


ROVIDED with a long, slender snout, 
the * Histrated, is an 


clamp tightly “aro, 
‘wire, while its broader rear 


jrtion makes 
it easy to hold. Alligator clips can be ob- 


tained plain oF with an insulating overshoe. 


‘New “alligator” clip with rubber insulation 
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ANYONE CAN BUILD 
THIS INEXPENSIVE 


pif in use 


fyatem. The busin apeater in behind the grille 


uses, the inexpensive portable 

public-address system illus- 
trated is af Ideal unit forthe radio ex- 
perimenter. Complete vith loudspeaker, 
microphone, and power circuit, it, weighs 
Jess than thirty pounds and cin be con 
structed for less than the cost of a small 
receiver. 

‘Wherever a good amplifier is needed, 
this multi-purpose unit will fill the bill. & 
series of input binding posts makes it pos- 
sible to use it with almost any type of 
phonograph pick-up, microphone, or radio 
tuner. It-can be used ‘or outdoors 
and will. feed it ingle dynamic 
speaker housed in its plywood cabinet or 
4 series of speakers mounted at strategic 
points in a hall or building, 

In many public-address systems, the use 
‘of various types of phonograph pick-ups 
‘often makes it necessary to resort to a 
complicated input circuit. With this unit 


ECAUSE it is compact and can 
be put to a wide variety of 


Doren i, for, not, tng 
posts soive t . 
Raving an impedance of 200 ohm, 
for instance, can be connected 
rectly across binding posts 3 and 4 
without the need of an additional 
volume control. Pick-ups of the 
500-ohm variety, on the other hand, 
can be used simply by connecting 
the two pick-up leads to terminals 
2 and $ and high-impedance pick- 
‘ups and crystal units can be used 
bby making’ connections 10 binding 
posts 1 and 4 

‘The applications of microphones 
in publicaddress work are numer- 
‘ous. By proper connection to these 
ippe of crops ew syle 
type of mic ‘now availa 
fat be used to feed this de une 
unit. Double-button microphone 
‘connections are made easily by wir- 
jing the three microphone leads to 
the binding posts 2, 5, and 4, bear- 
ing in mind that the battery for the 
‘microphone current must be con- 

i a 
inding post 3 and that the connec- 
jon at the binding post should be 
xrrounded. Single-button oe 
connections are made simply by 
‘connecting the two microphone 
leads to binding posts 3 and 4, plac- 
ing the battery in series with the 
lead attached to terminal 4, Veloci- 
ty, ribbon, and dynamic’ micro- 
phones must, as usual, be used with 
pre-amplifiers having a 500-ohm or 
200-0bm line-coupling transformer, which 
‘an be connected directly to binding posts 
2 and 4 for $00 ohms and 3 and 4 for 
200 obms. 

‘Often it is desirable to use a standard 
radio tuner in conjunction with a public- 


MORE SPEAKERS 
‘Additional speakers 


EACH FIELD 1000 Ovaas 


Dpmabrm 


tor va 1000 ons 


\ 


wo 2800- 
Sho Fes 
TW PARALLEL 


mus 2 
Heat OF EnASsIS 


Portable 


address system. To couple any type of 
radio tuner to this amplifier, simply connect. 
the plate lead of the detector tube through 
a resistance and a Ol md, mi 


ing posts 1 and 4; 
being attached to binding 


1 and the 
-B lead being connected to binding post 4. 


PEATE and lament, supplies canbe 
taken from this multi-purpose circuit 
simply by changing the four-prong socket 
at the rear of the chassis to a seven-prong 
it and making the proper B-voltage and 
Stunt conection nhs ec 
= Mult cet installations also are 
viny often requited in publicadress ys- 
tems, especially in hospitals, department 
stores, and market places, where a large 
area is to be covered by the amplified 
sound. How multiple-speaker systems can 
be used is clearly shown in the diagrams, 
In the building of this amplifier, it is 
tant that the diagrams and. speci 
cations be followed closely, especially the 
layout of the transformers and tubes, 
se have been carefully placed to mini- 
mize all possible stray magnetic fields and 
eliminate unwanted opt hum, A. great 
deal of thought also has been given. to 
the proper selection of tubes for eficien- 
©¥, quality, and distortionless operation 
‘All parts required forthe consfuction 
are simple, inexpensive, and easily ob- 
{ained, “There are but four transformers 
ter choke needed. For best 
is advisable to use a, high- 
‘quality input transformer to avoid the loss 
of high-frequency respons. The second 
former, class "A-prime” input push. 
Pull unity should be of the type designed 
for use with a type °42 tube, triode con= 
nected. If you have dificulty'in obta 
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———— ay 


Public-Address System 


. a transformer designed for triode "42's, a By 
Sie apa Pep ut can be 
‘A higiquaity pusbpall ouput tran- WALTER 
Prete ly myten fir ad 
Fonts are, be. supocied The. trons 7 
ome used on the oral has en B a 
o's ney of poker cube siiah 
tions to be used with multiple speaker RONSON ‘TRANSFORMER 
systems, The windings are for 4-, 3-, and 
15-ohm voice coils, It also has a 500-ohm e 
‘output line for recor 
ine purposes tad 
ple-speaker systems [—————srcccnare 
cooree = Sooke | SeEaae 
Moe tranaformer to the iJ :. 
voice coil, “ps - 
Tn cases where only « Upotos |; = 


aasingle speaker is used, | colmenurrow — tht-ows nioeup 


the output transformer | “wenorwone — "SEBS LNGLM 
‘already mounted on the WigaaMPtoance wccun 
speaker frame can Thi opt fa reat, 


serve. If this trans: Breer pee ue 


Rogue RENTON, 
soe Ine FROM sco 
Brion Patwnciriee 


is for a push-pull triode, the con- 
nections are made according to' the solid 

lines shown in the schematic diagram. On 

the other hand, if the output transformer 

is for pentode output tubes, the connec- 

tions are made where the’ dotted lines 

are shown. 

‘The power transformer should have a 
current-carrying capacity of 150 milliam- 
peres with good regulation, as the tubes 
and bleeder resistor in the circuit draw 
120 milliamperes, 1 the lament suply 
istoserve the additional tubes in a broad- 

‘ast or short-wave tuner, the 6.3-voltfila- 
ment winding should be heavy enough to 
carry at least nine or ten tubes. On the 
power transformer used in this ori 
it filament winding, ‘having 
ing capacity of fourteen 


volt filament supplies. 
‘Therectifierfilament windingisforfive volts 
with a current rating of three. amperes, 

‘As indicated, capacity input is used in 
the powerfilier network to insure good 
voltage regulation. The three &-mid. elec- 
trolytic condensers are more than sufficient 
for excellent filtering throughout the B 
circuit. Since but one filter choke is used, 
however, it should be a high-grade unit 
rated at'ten henries inductance or more, 
and be capable (Continued on page 106) 


Schematic diagram with speiSeations for parts. Filament wiring is iniated by the references™X" 
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TRICKS THAT ADD TO. 


Driving 
Comfort 


» By 
MARTI? 
BUNN 


| HERE'S a fellow who's been 


places ‘and done ‘observed Joe 
Clark to his partner, Gus Wilson, as he 
watched « dusty, mud-spattered sedan pull 
up in front of the Model Garage. 

Gus stuffed the last of a ham sand- 
wich into his mouth and fished a vacuum 
Dottle of coffee out of his lunch kit as 
he strolled over to the window. 

‘That baby's been traveling off, the 
main routes a long way from here,” he 
said, as he eyed the sedan. “There's no 
mud just that color anywhere around 
these parts, And look how it’s caked into 
the spokes. Well, Tl be jiggered! If it 
isn't with a new car!” 

“So it is,” echoed Joe, as the door of 
the sedan swung open and a red-headed 
man got stifly out of the car and bob 
Iiled over to the door of the little office of 
the Model Garage. 

“A bit cramped after a long 
O'Hara?” Gus inguired. 

“TIL say T am,” grunted O'Hara, “Let 
‘me sit down and rest a minute.” 

Gus pushed forward a chair and the 
redheaded motorist sank into it with a 
grateful sigh. “What I can’t understand,” 
he observed after a moment, “is why this 
hard chair seems so comfortable. I al- 
most hate to think of getting back in the 
car. It cramps me just as bad as any 
of the old ones. ‘T've been an the road 
all day and I still have one more call 
to, make’ 

‘Driving that new car ought to be like 
sitting on a sofa,” said Gus. “Maybe one 


Mr. 


Everything is fine 
comfortable when T start out, but 
Tim always all cramped and tired by the 
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And 


time 1 gt 1 the end of « log run 
it’s not that the driving position is un- 
comfortable. That’s fine, too. Every car 


I've had, it's been the same way. Ot 
fellows don’t seem to get so tired. 
be it’s just that I'm getting old and 
take it any more!” 

Old” exclaimed the veteran auto) me- 
cchanic. “Wait till you're my age, 

fellow, before you alk that way. Of 
‘course, some people tire more easily than 
‘others’ without counting age at all. 

what tires one man may not tire another. 
But your trouble, Il bet five gallons of 
gas, is that you ‘really don't know how 


it your kidding,” snorted O'Hara. 
mon the roed uf the tne, sud Te 
driven at least a couple of hundred thou- 
‘tare you have.” Gus agreed, “bat 
“Sure you have,” Gus agreed, “but you 
ought to be able to drive without getting 
tired. Learning how to do any job means 
learning how to do it easily. It’s the easy 
part you haven't got the hang of. yet.” 
“You mean I put too much beef into 


that all four are on the job. Let 
them go, and some day when you're 
depending on them for a quick 
stop, there'll be a gosh-avwful crash 


=50,, 
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moving the gear shift—things like that?” 

‘Not a bit of it,” said Gus. “You knew 
all that stuff a hundred thousand miles 
‘go. But, is your driving position really 
comfortable? “You say it is, but are you 
sure? Have you tried moving the seat 
tack and forth to dierent distances fom 
the pedals? Til bet you've done what 
‘most drivers do. You adjusted the Yea, 
‘when you first got the new bus, so that 
you could reach the pedals without hav- 
Jing to stretch. You never thought that 
the position that seems most comfortable 
‘when you just climb in and try it for a 
second or two, may not be right for long 
r 


ps. 
‘Another thing,” Gus continued. “Are 
‘you sure that the seat itself fits you? You 
‘wouldn't expect every ready-made suit 
you tried on to fit you exactly right, Why 
should a ready-made car seat fit you un- 
Jess you happen to be exactly average in 
measurements? Perhaps the back seat 
Cishion is not at the best angle to sup- 
port your back. Possibly the seat-cus 
springs are too stiff or too weak for your 
weight. 

“Tonce knew a tire salesman who spent 
most of his waking hours pounding the 
road in a car. He was a skinny, wiry lit- 
tle chap, the kind you'd think would want 
all the upholstery he could get to take the 
place of the natural padding he didn't 
have. And yet, the first thing he did when 
he got a new car was to rip out the dri 
e's seat-cushion and put in a thin, spring- 
less. leather cushion. He claimed that 
bouncing around on top of a bunch of 
springs tired him more than riding on the 
hard seat.” 
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THE HOME ~ WERKSHOP 


HOW TO BUILD A SIMPLIFIED SCALE MODEL 


NORMANDIE 


World’s Greatest Ocean Li 


OF THE 


You cam judge from this photograph how realistic war mew midel of the Normandie is. The overall length of whe model le 2046 in 


the omiave 


Deigned 
for the 
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end of the article. It is advisable to cut 
and shape the larger pieces, and make up 
the smaller ones from the remaining scraps. 
Also, before cutting down to exact length 
a piece having an end that is shaped or 
curved, it is better to shape the end, and 
then measure and cut to length. The bull 
proper (parts 4, B, C, D) may be carved 
from a single Solid block, if. preferred. 

‘Aside from the funnels "and other it~ 
tings, the model is divided into two parts, 
the hull and the superstructure, which are 
to be completed separately and glued to- 
gether after painting. ‘The hull in turn is 
divided into the four “black” decks, 4, B, 
C, and D, and one “white” deck B. While 

first four may therefore be fastened 
together with glue before shaping the 
hull, piece £ should be fastened to D with 
light nails. After the bull is completely 
shaped, piece £ must be removed to be 
painted white on the edges and buff on 
top at each end, 

‘Before shaping the hull, draw the con- 
tour lines shown in Fig. 2 on piece £ at 
the bow and piece B at the stern. On the 
underside of piece 1, trace the’ contour 
Hines at the water Tine, as shown. in the 
diagram on the same plate, Cut away the 
excess. wood 0 these lines, preserving, 
hhowever, the shape both at water line and 
deck, as first drawn, The sides of 
the hull fore and aft will result. Now 
using the cross- 
side, “The curved 
I automatically result, and it, can 
be trimmed to the exact profile Trace 
also on £ the exact location of the for- 
‘ward edge of the breakwater (.M). From 
this line forward, whittle down the sides 
of the deck towards the edges until the 
whaleback, clearly. shown in. the cross= 
section diagram, is formed. With a small 
chisel, eut out the anchor housings. Piece 
E may now be removed from the others 
and set aside while the test of the bull is 
completed. 

Shape F, G, and H, and fasten to B in 


RES 
oe? 
a 


pee 
i 
F. 


Fl 
i 
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A better appearance 
‘may result in the model, 
however, if the bow 

omitted, since 
it is difficult to fasten 
it neatly on so small 
4 surface, 

‘To proceed with the 
construction of the si 
perstructure, shape 
the pieces "shown in 
Fig. 5. You will notice 
that many are identical 
and can be cut and 
shaped at the same 
time, Also, Nand 
are alike, except tha 
fastening them to 0, the 
rounded edge of Nis 
for, and that of P is 
aft, ‘whi 
most After P ig fas. 
tened to O, small holes 
should be dled ito 

liectly over the pro- 
jections of O, as shown, 


38 


Tom fe page 78 for clowified lat of Blueprints. 
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sten R to N and S to R. Since R has 
a slightly shorter radius, the edges of NV 
tnd S will extend beyond R, In the little 
groove thus formed, insert short 3/16 
pieces of split bamboo to give the effect 
of large windows, Fasten Q to the under- 
side of P. 
ye next few steps are the ones. re- 
ring the greatest care. Glue U' and 7° 
to P. Across these two pieces, glue the 
fifteen aper strips shown by dotted lines 
in the plans; they are, to hold the, life- 
boats, Fasten U* and 7* to U" and 7, and 
be certain that the paper strips remain in 
position until the glue hardens, Cut thin 
e into pieces about $4 in. long. Into 
ch of the holes drilled in F insert one 
of these short wires, Carefully bend the 
wires until they touch the edge of T* and 
U', Bend down the remainder of each 
wire until it is at against the top of 
these pieces, Figure 5 illustrates this 
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clearly. Now fasten 7* and U" to T* and 
U7, using plenty of glue and thin brads, so 
that the ends of the wires are tightly 
held in place. 
Glue V, WV, X, and Yin place, V and 
W join dreciy ‘over the junctuie of 7 
Col to shape the seven op-eck bow 
jown in Fig. 4. Note that piece 
FB? ts snugly ito 22 also that VB fits 
snugly around the end of V. Fasten all 
to the superstructure as indicated in the 


side elevation and plan on opposite page. 
Make the (wo streamlined ventilators 
and the lifeboats as shown in Fig, §, There 
are three sizes of lifeboats, twenty-six be- 
ing 56 in, long; two, ¥4 in. long; and two, 
which are actually motor launches, 34 in. 
ong. The twenty-six that are all’ alike 
ccan best be made by rounding the edges 
of the 5/32 by $4 in, stick to the shape 
indicated, and then cutting or sawing cross> 
wise, as fling bread at 14-in. intervals 
stick can (Continued on page 76) 
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Riphts The Sy bas a 
fumed wooden body. 
calfuioid wings, bead 
Shen and’ wire leat 


‘Above? Cork with 


tien lown's head, 
The head te test 
3 


‘with a soa! rind 


TURNED ORNAMENTS FOR 
BOTTLE STOPPERS 


Arteactive and ornamental bottle stop- 
ers such as those illustrated above can 

tumed on the lathe and. then 
with waterproof casein glue to 
..7 oF No. 8 corks. 

The clown figure was first turned to 
shape; then the wavy collar was formed 
by means of a hand grinding tool, as 
shown in one of the photographs. ‘The 
realistic ly at the top of the column is a 
small wood turning, with celluloid wi 
bead eyes, and wire legs added. The 
life-saver's ring was tured. separately 
from the base and the two then glued 
together. All sorts of amusing names 
can be lettered on such rings, if desired 
Use quick-drying enamel, rather than 
lacquer, for finishing and omamenting, 


ONE OF THESE 


ences 


WILL IMPROVE 
YOUR PROPERTY 
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A pleasing 4 
Boards tor | 


SLIDING DOWEL-HOLE JIG 


Acrnovert easily constructed, this jig and sliding table 
for a portable electric drill proves a great timesaver over 
usual methods of doweling. Accuracy is insured by center- 
ing the marked stock in relation to the table. 

“The fixed part of the device consists of a solid platform 
‘vein, wide with grooved edges. The drill is held in place 
‘on the platform by a backpiece fitted to the handle and a 
split yoke for the drill body. ‘The sliding rails are made 
from two 4-in. pieces tongued on one edge and fitted in 
the grooves of the solid platform. A 3-in. crosspiece holds 
the rails in place. The work-holding table is 10 by 20 in. 
and has a 2-in, piece fastened to the front edge. This 
table is mounted on the sliding rails—M. J, McCoxwext. 
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By Epwin M. Love 


ACATION time is at hand. The 
‘weather is fairly settled, yet it may 
et up unexpectedly and make us 
change our plans. Shall we sleep in the 
‘open on our trip, or shall we patronize 
an automobile camp or a hotel? Which 
will offer the fairest skies, the beach or 
the mountains? 

‘While all sections of the United States 
are now reached daily by broadcasts, of 
‘weather information, there js a good deal 
of aac in eng the face of the 

for yourself, ane iting, loc 

weather conditions several hours in ad- 
vance, Tf you have a barometer, you can 
become 1 skilful prophet by observing 
that instrument and the wind direction, 
and by jotting down daily notes on your 
conclusions. Once in a while you may 
even make a more accurate forecast than 
the professional, 

Foul-weather signs naturally result from 
the build of the storm. When brisk south- 
easterly winds set in and clouds darken 
the sky, it is natural to suppose that the 
threatening storm blew up from the south- 
east, but this is not the case, It came 
from the west or northwest, and its center 
pass near or north of you, with the 
wind shifting to northwest. by way of 


south and southwest. If you had noticed, 
at the beginning of the breeze, that the 
barometer was falling, you could safely 


have predicted rain within from twelve to 
twenty-four hours. 

Ti the wind sets in east to northeast, 
the storm is coming from the south of 
southwest, and its center will pass near 
or to the South, with the wind shifting to 
northwest by, way of north. ‘The rapidity 
of the storm's approach and its intensity 
can be judged by the rate and the amount 
of fall in the barometer. 

‘To visualize the make-up of a storm area 
cyclone, weather men call it—suppose 
that a large airplane propeller mounted 
horizontally on a rolling carriage is whirl- 
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ing counter clockwise. ‘There is an 
lupward movement of air; and if 
you should walk around the pro- 
peller carrying a vane, you would 
find that the surrounding air spi 
raled in toward the center, the di- 
rection of the “wind” depending 
entirely on where you are with re~ 
lation to the Tf the lat- 
ter were moved from west to cast, 
or from southwest. to northeast, 
while you stood still, the direction 
Of the wind would shift as it does 
‘when a storm goes 

A storm is circular in 
shape, with a warm, light, moisture- 
laden core of air rising at the center, 
and the wind rally 
from al sides. As the core rss to 
the thinner upper air it expands; 
expanding, it cools, just as ait from 
esha stele atv eshes at 
in a cold jet. Before long, the tempera- 
ture is so fow that moisture condenses on 


the floating dust particles, and clouds are 
seen. Presently, further expansion loads 


Pocxer Cuarr 


LOCAL 


the damp particles so heavily with water 
that the upward draft can no longer support 
them, and they fall as rain, “The whole 
storm system moves across the country 
at a speed in summer of about 25 att, 
and in winter, 33. 

The cool, expanded air, unable to rise 
higher, and freed ofits moisture, is thrust 
aside by the warmer rising core air and 
circulates to other localities beyond the 
storm, where it settles to earth again, This 
is the reverse of the movement in the 
storm area, and the winds blow outward 
from these downward columns in a spiral 
‘of clockwise motion. ‘This reverse sys 
tem, the anticyclone, follows the cyclone, 
sometimes closely, sometimes at quite a 
distance, 

‘This explains why air pressure lowers 
as a storm approaches, and rises again as 
foul weather recedes and the anticyclone 
comes along, 

‘The accompanying diagram shows a ¢ 
clonic area. Note that an observer at B, 
finding the direction of the wind to be 
from the northeast, can expect the storm 
from the southwest, with the wind swing- 
ing {0 north and northwest as the center 
‘of the storm passes to the south, 

‘The United States Weather Bureau has 
‘worked out some forecasting rules. that 
apply in general to this country, and these 
are conveniently din ‘the chart 
on page 85. The assembling of this chart 
isa simple task that can be done in a few 
‘moments of time, and the resulting pocket 
weather. clock is very handy for local 
forecasting. 

Lay out the two dials and paste them 
tape when dy Wih a shaped 

when dry, With a in 
Kalle, cat ont he windows ithe (ont 
isk, push a pin centers for 
4 pivot, and solder behind to a thin metal 
button.” An eyelet or tubular rivet would 
make a more durable bearing. Paste the 
forecasts on the (Continued on page 8S 


Garden Pool Made Cheaply from 


DISCARDED tank that was 

rusting away ina junk yard 
was reclaimed to make this attractive 
garden plunge. It was far less expensive 
than constructing a concrete one, as it 
cost but $7 and was transported on the 
rear bumper of a car, 

‘There are all sorts of shapes and sizes 
of tanks obtainable, The shallow rec- 
tangular tank used’ for mixing mortar 
is an ideal size for a child’s wading pool 
‘There are also round tanks once used as 
stills, and square or long. rectangular 
storage tanks from the attics of tomn- 
down buildings. 

Tf a tank is too deep, the bottom may 
be filled with sand. ‘This would make it 
Adyptable for an outdoor aquarium as 
well as for aquatic plants 

For our purpose a round tank was 
selected, 5 ft, in diameter and 27 in, deep, 
Tt had two holes in the side, but these 
‘were welded shut at the junk yard. Most 
‘of these dealers have welding outfits. The 
bottom of the tank had a hole threaded 
for a 2¥-in, pipe, so this determined the 
size of the drain pipe. The open top of 
the tank had an angle iron ring with forty- 
eight 3#-in, holes. These holes served a 
useful. purpose for looping reénforcing 
wire through and for supporting a hand- 


rail, as shown in the drawing below. 


ms 
\ cited 


Sarat ra 


er Tight 


To carey a Uf 
house to a lake two blocks away, I use a 
small truck made as shown. It is merely 


kayak from our 


aan open box 11 by 11 by 18 in, mounted 
‘on the rear axle and two 10-in. wheels 
from an old velocipede. Handholes are 
‘cut in the ends of the box, and two trunk 
straps are fastened with’ screws across 
the top of the narrow ends. A cushion 
is placed on the box, and the kayak set, 


a 


A Sé-in.green-colored 
garden hose, coupled end 
to.end. became the grab 
rat we attached 
by weaving #4-in. 
found the “bose ‘aad 
through the wire loops 
just mentioned. This 
Taised the rubber hase 
Y4-in. above the ring 
Of the tank so that sur- 
face film could wash 
under it and over the 
surrounding cement 
walk to the lawn, 

The bottom of the 
tank excavation was 
leveled with sand, and 
after the outside of the 
steel tank had been 
painted with black 
asphaltum paint, it 
was rolled on its side to the spot and then 
slid into the hole. Previously, however, 
the drain nipple and elbow were screwed 
in place and aimed at a trench leading 
to a dry well. The later was merely a 
deep hole filled with stones; it was dug 
about 10 ft. away. After the tank was 
in place, a length of 23-in, pipe was 
screwed into the elbow connecting the 
pool and the dry well 

‘After experimenting with various types 
‘of drain stoppers, we found that a gum 
rubber handball 'was most satisfactory 
To drain the tank, the ball is forced aside 
with a stick, whereupon it comes to the 
surface. 

The tank was leveled by filling it with 
water to the rim. An automobile jack 
was then used to raise it while earth was 
rammed underneath. The earth was soaked 
thoroughly with water so that the tank be- 
came well imbedded. After this, a 12-in 
‘wide trench was dug all around the tank 
and 12 in. of sand filled in. This was 
topped off with $ in. of stone concrete, 
puddled with a stick to make it flush 
with, and sloping slightly away from, the 
metal rim. ‘The outer edge of the con- 
crete was held in place by packing the 
natural ‘wet clay’ against 2 board 


‘This decorative 


pla 


BOX ON WHEELS CARRIES 


KAYAK TO WATER 


on top of it and strapped down. 

‘The axle is run through holes in 
the box in such a way that it can 
‘easily be removed. After the kayak 
has been launched, the wheels and 
ale are taken off and placed inside 
the box, which in turn is set in the 
cockpit, where is serves as a back 
rest for the bow paddler, as well as 
a receptacle for fish—E. B. Fox. 


‘Tans small merry-g 
‘end of fun, yet is perfectly safe. ‘The revolving 


front axle and wheel assembly, 


pool is 5 fin diame 
ine and am dale 


ad 27 ia, de 
do's trick 


high and 12 in. long, the later being 
shifted progressively around the edge as 
Soon as the clay had been well banked 
against it 
‘The inside of the tank was, painted an 
azure blue. This serves the double pur- 
pose of, presenting a smooth, washable 
Surface from which to clean the inevitable 
algae and of giving a very clean-looking 
Binren cor he ae 
is fi 3 Vein, ga 
hose in ane hour and drained in ten mi 
utes, Tt has been used by adults as well 
3s children. Amusing as this may seem, 
it is just large enough for our newly de: 
vised adult “dive” in only 300_ gal, of 
how it is done: Standing 
wit the ee and arcing the 
ly over, one grasps the roped edge o 
the pool about 4 ft. away and just fal 
sidewise, striking the water with the side 
of the arched body. This gives a. com- 
Ble and fly exing plunge Another 
to kneel on the 
ead frat, thete beng 


ith 
knees bent slightly. The pool is just large 
enough to enable a child to swim about 
in a circle—Epwix A, Kocn. 


Achila 


MINIATURE MERRY-GO-ROUND 


MOUNTED ON AUTO AXLE 


-round gives children no 


form, is mounted on an old model-T Ford 
The axle is 
. sawed in half and set 
in concrete in the 
ground. Two pieces 
of 2 by 2 in, lumber 
are bolted to the 
wheel. The platform 
is then nailed to these 
ccrosspieces and sawed 
to a circular shape, 
One or more seats 
may be added for 
very small children, 
and a pipe handrail 
erected as shown for 
the use of older ones, 
—Joun Manex, 
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Shipper 
am 


A QUAINT WOODEN FIGURE 
ANYONE CAN WHITTLE 


Simple Step-by-Step 


By E. J. TANGERMAN 


I 


structions 


EET Skipper Sam'l, white-halre 
Square-jawed old sea eaplain. wh 
once trod the deck of a speedy 
clipper fighting her way ‘ri 


Horn to China. You can bet that one of the 
gnarled hands thrust deep into the pock 
his weather-beaten old pea-jacket is fondling 
his jackknife, universal tool of sailormen, So 
it’s only right that he be immortalized in wood 
with his own favored tool—the knife 

This genial old salt was originally whit 
ted out by a French-Canadian craftsman, 
to whom all credit for the novelty of 
the design, For the figure you require a bit 
of straight-grained softwood (white pine or 
basswood) 114 by 214 by $} 
and a little patience, You don't need 
special skill oF previous experience in carving 

First, lay out 14-in, squares on the front 
and right-hand side of the block. On this 
checkerboard lay out the front and side out- 
lines of Fig. 14. zontal 
lines from the sides—tops of shoulders, bot- 


FIG.AB 


toms of cuffs, bottom of coat, From front 
and back, saw in under the skipper's chin and 
at the back of his neck, at the front and back 
of his coat, and the slot that divides his 


shoes from his trousers, which goes in ¥4 in 


deep from the front face of the block. “Next 
saw the J4-in. slot between his legs to the 
bottom of his coat, Shave off 1/16 in. at the 
back of his head, round up his back and the 


tail of his coat, and saw off 14 in, of wood 
back of his pants 

“The cuts you've made so far haven't. de- 
stroyed any outlines of the blank, but from 
now on, every cut will remove part of the 
pattem.” Saw away ‘the ‘waste wood at the 
sides of the head and (Continued on page 90) 


Front View 


FIG.AA 


Side View 


‘GOTTED LINES SHOW SHAPE OF WOOD BLANK. 


WW’ squares 


FIG. 1c 


How to lay out the blocks, and three views of the Saished Sgure, all exactly half sice. Skipper San‘ Mawelf is shown inthe photograph above 
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Home ee Planned for Easy Moving 


‘Tare home workshop shown in the 
‘accompanying illustrations has been 
added to our series of well-planned 
layouts because of its compactness 
and the fact that it has been = 
pecially designed for ease in ship- 
ping. It has been set up in San An- 
tonio, Texas; Detroit, Mich; New 
Orleans, La; Ann Arbor, Mich., 
‘and Oakmont, Pa. 


liams, Jr, a 20- 


year-old student, is the owner of 


workbench, tool cabinet, and other 
shop furniture have been made as 
Tight as possible without sacrificing 
the strength required to stand up un- 
der ordinary work and also to resist 
the stress and strains of shipment 


A WARDROBE HANGER 
FOR SUMMER COTTAGE 


‘Wooden curtain pole fastened in a corner 
‘Cottage room to held clothes hongers 


‘Lack of sufficient closet space in the 

mer cottage or cabin can be re~ 
ved by using a simple wardrobe bang- 
er as shown above. It may be attached 
in any comer, where it takes up a mini- 
‘mum amount of room and is sturdy 
and serviceable. As indicated in the 
drawing, one end of a 3-ft, curtain 
pole is’ fastened with a regulation 
bracket to one side of the corner, and 
the other end is supported by an or- 
inary shelf bracket, attached to the 
other wall —E, V. B, 


o 


Layout showing compactness of shop and, in oval, how woodworking machines 


vet uy 


MODERN SHELVES OF GLASS AND COPPER 


Swati modern-looking shelves of copper 
and pate glass may be made as shown he 
low. The metal parts are 3/32 by 34 it 
copper busbar strip. Two pieces 29 in, 

Tong, two 354 in., and two 334 in. are 
spite, tmeter ‘with two pieces of plate 
4 by 14% in, four rivets, and four 

No. 6 roundhead wood screws 

‘The piece may be made proportionately 
r if wider strip is used. Should metal 
Gili term not be cesta, orgs oat 
34 to 94 in, wide may be cat from sheet 
metal 1/16 to. 14 in, thick, Copper, brass, 

aluminum, and monel metal are suitable. 
‘The metal is best shaped by using a full- 
size drawing as a pattern. The curves are 
bent over a rounded surface either by hand 
arith a soft mallet. ‘The, ends of the 
shelf-support strips may be bent and riv= 
ted, but riveting the strip itself, as shown, 


is neater and takes no longer. Note that 
the outer end of the lower supports and also 
the lower end of the brackets are riveted 
in the usual way. Heavy copper wire will 
do for the rivets 

Tile the rivet heads flush with the sur- 
face, file the edges where they are defaced 
from riveting. test the frame. for squa 
ness, and dull 9/64- oF 5/32-n, holes for 
mounting, Next smooth with fine emery 
cloth, and if a full polish is preferred, fin- 
ish on a buffing wheel. Clean. thoroughly 
and apply a thin coat of clear lacquer. 

Plate glass about 24 in, thick is used for 
the shelves. Old automobile windshields 
are a good source. All edges should. be 


found smooth, In the home shop this may 

be done by running a fine emery. wheel 

at a rather slow speed and having it ip i 
UNA 


water—Ravent L. 


_ cone 


Decorative miniature shelves of plate glass supported by brackets made from copper bus-bar strips 
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Fig, 1. The soles are marked on a sponge- 
Fubber chair oe hnee pad and cut out with 
Inrge: shears, “Ae right: Completed slippers 


HE wearing of these novelty 
‘bath slippers, or mules, gives 
an impression of walking on 


thick, luxurious rugs such as 
no cld bathrgom floor has ever boasted 

pair can easily be made by tying square 
knots in cords attached to a pair of soles cut 
from a sponge-rubber pad. They can be 
changed from mules to soft, spongy beach 
shoes merely by carrying the knotted cords 
farther to the rear, around the heel. For or- 
dinary outdoor wear, the cords may be 
knotted to thin leather soles, to which you 
‘ean attach ten-cent rubber half soles and 
heels, obtainable in any department store. 

To make a pair of bath slippers 
those shown in the oval above, get a 
cent sponge-rubber chair or knee pad, sich 
as are sold, in different colors, at depart- 
ment. stores. ‘They are made in. thick: 
nesses ranging from 3% to ¥4 in. Use a 
pair of shoes as a pattern and mark 
around them, on the pad, with a crayon 
pencil, In euiting out the'soles, use large 
shears, but make only short cuts (Fig. 1.). 
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By Kenneth Murray \* 


Now thread a large darning needle with 
length of black knot-work cord, and 
stitch the edges of the soles as shown in 
Fig. 2. Make the stitches wider on the top 
of the sole, and slant the needle to the in- 
side as it is pushed from top to bottom. 

Twenty Sit; lengths. of rong white 
cord were used in making the uppers of 
the slippers illustrated. OF cot 
may also use colored cord, oF sil 
cord, if you wish. Each cord, after being 
doubled, is anchored to the sole stitching 
as shown in Fig. 3. 

Starting with the four cords at one side, 
make widely spaced square knots by ty: 
ing the outside cords over the inside cords 
of each set of four, as shown in Fig. 4. 
his is continued until the toe covering is 
partly Knotted, when the slipper. should 
be fitted to the foot (Fig. 5). You can 
‘get a perfect fit by making the knots clos- 
er or wider apart, This is very important. 
Fit the slipper often, and space the knots 

accordingly. 

After the toe part is 
well under way, carry 


KNOT-WORK 


Slippers 


for Summer Lounging 
for Beach 


Wear 
for Bathing 


the knotting back, towards the heel, Fas- 
ten the work down at each side (see Fig, 
6) so that the knots in the middle can be 
made more easily. After all twenty of the 
cords have been knotted, it will be nec- 
essary to anchor each row of knots to 
thse By as the cords. on the es 
thro loops of site 

When the knotting bas been carried on 
as far as necessary, ished off with 
a row of half-hitehes (Fig. 7). Take a 
loose cord from one side and bring it 
‘across the width of the slipper, over the 
instep. With each of the other loose cords, 
make from one to four half-hitches over 
the single cord, as may be necessary for 
the correct length of the row, Pull the 

half-hitches (which are ordinary “granny” 
knots) up very tightly. From the under 
side, cover them with ordinary nail polish, 
which will penetrate quickly and, in dr 
ing, make the knots very hard, You can 
then cut each cord off closely with a razor 
blade. 

The slippers might be completed here, 
but itis better to adda thin Teather sole 

rotect the stitching cord from wea 


Rul 


gts may be spaced clover ot 
wider "ae found 


Pig 
iste are 


‘covering is partly “knotted 


Gomfortable Porch Glider 


= 


Charles F. Deerwester 


ELL-MADE porch gliders are ex- 
pensive, bat a. comfortable one 
can be constructed at home from 

‘angle iron and bar stock, a length of 

chain, an old cotton mattress, and the link 

springs from a discarded cot. A coat of 
light green enamel and slip covers of light 
orange completed the glider illustrated, 
and the total cost was slightly under ten 
dollars. 

For ‘the seat and back frame, 154-in, 
angle iron is used, and for the evade and 
farm supports, 134-in. After the angle iron 


CHAIN THROU HOUE £09 
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ATTACH BACK SPRINGS THIS PIECE 
Folsaue nOLES USED 
‘BY SEAT SPRINGS 


How the era 
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BUILT 


WOuE 502 aAcK 
wount 


‘BOLTS TO SEAT 
(SEE'AFIG.2) 


land seat proper are constructed. The dimensions may be modified if desired 


FOR TEN 


has been obtained. it should be cut into 
the following lengths: 1}4-in, angle—3 pc. 
73 in. long, 2 pe. 24 in. long, and 2 pe 
19 in, long; 1Y4-in, angle—? pe, 32 in. 
long, 2 pe. 793 in, long. 4 pe. 21 in. long, 
4 pe. 25 in. long, 2 pe. 8 in. long, and 4 
pe. 11 in, long. 

Some ¥4 by ¥4 in. solid irom is desir- 
able for fex bracing and also for the sup- 
ort upon which is mounted the chain by 
Which the swing is hung— pc. 25 in. 
Jong, and 4 pe. 15 in. long. ‘The chain 
should have links about 134 by 134 in, 
and should be cut into 4 pe. 18 in, long. 

‘Mount and bolt the two 7034-in. pieces 
to the 32-in. end pieces as indicated in Fig. 
1. Use 34 by 3/16 in. stove bolts for the 
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Coven wir nesiagD CLOTH 
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‘SUPPORT AND BOLT 


ei 


DOLLARS 


assembly, Next bolt the two 21-in. uprights 
to each end and surmount these with the 
‘two 254in, pieces, one at each end. 

Next, assemble the frame for the seat 
‘Mount ‘the two long members, angle edge 
dovn, and the end members,’ angle edge 
up, as indicated, Measure, the|mesh of 
the cot springs and drill holes around the 
frame to accommodate the small hook 
springs, Mount the springs within this 
frame and attach the legs and leg sup- 
ports as in Fig. 2, Although it is neces- 
sary to brace the legs from both angles, 
this not required in building the cradle. 

After the seat has been assembled, pro- 
ceed in a similar manner with the back. 
Al the angles on the frame for the back 
point in toward the seat. If the back is 
set properly into the seat frame and 
bolted on at the proper angle, no bracing 
‘need be done, Next insert the springs in 
to the back frame. Hook the springs alon 
the bottom edge into the same holes as 
were used in the seat for the seal-hook 
springs, 7 

Pat the arm supports in place and set 

the entire assembly in the cradle, suspend- 
ing it with the four lengths of chain. Cut 
the end links on each chain and spread 
into hooks; then attach to the holes in- 
icated in Figs. 1 and 2. 
‘The arms are made of any available 
wood, with holes drilled to match those 
indicated in Fig, 3. Countersink the bolts 
to prevent turning, apply. suficient cot- 
ton padding, and cover with the desired 
fabric. This cover should be tacked firm- 
ly to the underside and the edges sewed 
shut with the ordinary type of baseball 
stitch. After completing the arms, mount 
them in place and bolt on tightly, 

‘Any size mattress can be reduced to the 
desired size by cutting the cover, remov- 
ing the excess, and resewing. The seat 
cushion should be 24 by 7214 in,, and the 
hack cushion 20 in, wide. The back cush- 
jon will then be 1 in. wider than the back 
frame, but this is to allow for contraction, 

Paint the ironwork any desired color. 
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PLANKING AND FINISHING OUR 


Racing Runabout 


Stern view of the new 


By WiLtarD CRANDALL. 


mn a des by 


BRUCE N. CRANDALL 


HEN the framework of our new 
. outboard racing runabout 
been completed to the point 

described last month (P.S.M. 

. 60), it js ready to be planked 

Three bottom battens are required on 

‘each side of the keel. They should be 

placed so that the planks will all be the 


June 735, 


same width at the transom. Forward, the 
battens should be placed essentially as 
shown ia the drawings. The side batten 
next to the chine should run at the water 
line from the transom to frame No, 8. 
Take particular care in faiting up the up- 
per side batten (the sheer line), as it will 
make a great deal of difference in the ap- 
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NEW 


pearance of the completed boat, Fasten 
the battens to the stem, frames, and tran- 
som frame with 1!4-in. No. 7 screws. It 
will be best to check the entire framework 
again before starting the planking, to make 


sure it is perfectly true and fair, A light 
batten laid over the frames will show any 
‘unevenness, 


‘There will be five bottom planks 
each side of the keel, all of which will 
quire fitting. If the 
approximately as shown in the drawings, 
the first two planks on either side of the 
keel can be made from 6-in. boards, but 
S.in, widths will be required for the’ rest 
‘of the planking. All the planks should be 
fitted so that the seams come exactly 
‘over the center of each batten, The vari- 
‘ous planks can be fitted by clamping them 
in the proper position and then marking 
them from the inside along the battens 
with a pencil, Then, with the aid of a 
light batten, mark out the shape of the 
Plank, ars ‘addng to. each sie of the 
plank’ one half the width of a batten, 
P’Another method of marking the planks 
ets el corer Be a sah Lies 

fore clamping the plank in place. Enougt 
of the chalk will come off on the plank to 
show reasonably accurately what shape it 
should be. An ordinary pencil, compass 
will also be of use in marking the planks 
for the final fitting. The planks below the 
eater line should not be fitted together 

the seams should be left open about 

. to allow for swelling. 


‘The outside bottom plank will have to 
bbe made in two pieces, spliced as shown 
between stations 5 and’6. It will also be 
‘easiest to stop the third and fourth plank 
(counting out — (Continued on page 92, 
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Exhibition and Contest of the National Home 
topped stands, and afew fragile exbibita were placed ih glass canes 


‘workshop Guild, The larger models were set oto 


THE NATIONAL 


HOMEWORKSHOP GUILD Shows What 


INT the National Home- clubs organized represents the greatest step 
W: vksbop Guild has already forward ever taken in the home workshop 
accomplished in encouraging field, The success of the exhibition ‘was 
amateur craftsmanship throughout immediately reflected in the increased 
the country can be judged by study- membership of many clubs, particularly 
ing the examples of craftwork il- those in the Chicago area, and many in- 

lustrated_ on ‘this and, folowing quires a to how to start new cubs. 
pages. These photographs supple- In checking up the records of the na- 
‘ment these poblished last month, tional contest, it was found that the star 
¥ when the prise winners in the first performer of the great Chicago show was 


National Handicraft Exhibition and A. O. Stenwick, a member of the Red 
Contest were announced (P. S. M., Wing (Mina.) Homeworkshop Club. He 
June “55. p. won first in. Division 7, novelties and 


? 
Tonurerable letters and news. toys; second in Division 3, furniture made 

paper clippings have been received with hand tools, and a special silver medal 

ommenting upon the exhibition. in Division 8, model 

They are all in agreement that the Mr, Stenwick, a photograph of whom 

‘work being done by the Guild to get appeared in the previous issue (P. S. M., 


feet waking 
ish F. ¥. Then 


Gulia "exhibition 
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Its Members Can Do 


A PICTURE RECORD 
OF OUTSTANDING ACHIEVEM 
BY AMATEUR CRAFTS! 


June "35, p. 94), fs 60 years old and has been do~ 
ing woodwork since he was a small boy. Some 
time ago a walnut tree on the grounds of a hos- 
pital across the street from his home blew down. 
He obiained part of it and sawed out a section, 
‘hich he split in half. From one of these halves, he 
carved the lion in the cage that won first prize in 
the novelty division, After roughly shaping the 
block, he drew lines representing the bars of the 
cage, ‘bored a number of holes between the bars, 

‘with his pocketknife and 
‘tools that had been given 
him, All the carving on (Continued om pace 86) 
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Switch Saves Money oz Photo Lamps 


‘The lamps are weed at full brilliance only 
‘white the" picture is aetually being taken 


DEVICE tat wil ive the amatewr 
A otographer complete control over 
fis phototoed i 

iy constructed from_pa 

obtained at a large ten-cent 
store or electrical supply 
house. ‘The writer used to 
small three-way flush 
switches at fifteen cents 
each; two duplex tush re 


ts may be ea 


And Other 
PHOTOG 


is represented by dotted fines, and the 
terminals are indicated by black circles. 
‘The white circles connected by dot-and- 
dash lines represent permanent connec- 
tions made within the switch by the manu- 
facturer. They are not to be used. The 
large circles R indicate the duplex recep- 
tacles 
When both, switches ar “of” and two 
photoflood lights are plugged in opposite 
Biles the tw light oll ea sees They 
may then be used for arranging the sub- 
ject and for focusing without shortening 
their life. If either switch is now snapped 
to “on and the other switch left at “off,” 
‘one light will be put on full brightness 
and the other will be extinguished. If, 
however, both switches are snapped to the 
“on” position, both lights will burn at full 
brightness. When using four photoflood 
lights, all four recep- 
tacles’ may be utilized, 
the operation, of course, 
being the same as if 
two were used —Wnt- 
tia H, McCuats, 


ceptacles at ten cents eae 
and two cover plates (each 
plate to accommodate one 
switch and one duplex receptacle, at 
twenty cents each. 

Carefully saw 3 in. from one edge of 
each cover plate—the edge where the slot 

rovided for the switch lever. This en- 
ables the switches tobe placed closer to- 
facilitating the operation of both 
witches at one time. The plate should 
he held between two pieces of wood while 
being saved. 

The frame consists of two strips of 
wood 34 by 134 by 8)4 in., and two strips 
34 by 114 by 3 in. A hole is drilled in 
the center of one of the longer strips to 
provide for the lead-in wire. ‘The bottom 
{s made of plywood or other thin material 
4¥%5 by 8% in, and may be covered with 
felt, if desired. 

Th the wiring diagram, each switch S 


ether, 


70 


How avitches and receptacle a mounted: 


‘Sea the wiring diagram 


LENS SHADE FOR TEN CENTS 


OFTHE many camera lens shades T 
have tried, one made from a ten- 
cent teacup of the so-called “beetleware™ 
type is the most durable and satisfactory. 
Remove the handle by sawing or filing. 
‘Tap a hole in the base and enlarge it with 
a round file. When it nears the outside 
diameter of the lens flange, finish with 
sandpaper and try frequent fitting to ob- 
tain a snug fit, Velvet may be cemented 
around the edge to prevent scratching. 
‘The whole shade also may be covered with 
matte black, if desired. 

'T made the shade illustrated in less than 
ten minutes. If fitted carefully, it is easi- 
ly put on and taken off. For 3 smaller- 
sized shade, get a wine glass of the same 
type of material —Frasm MacCasrary. 


Hints for Amateur 
APHE 


RS 


EASEL HOLDS TWO SIZES 
OF ENLARGING PAPER 


E[NEARGING paper may be held fat 
‘on the table and neat white margins 
obtained all around the prints by using a 
homemade easel like the one illustrated, 


It is for two of the most commonly used 
sizes of paper—5 by 7 and 8 by 10 in— 
but it can easily be made for other sizes 
Obtain a baseboard of  well-seasoned 
‘wood at least ¥4 in, thick and slightly 
larger than the size of the paper you are 
going to use, Tn the case of a double 
frame (as in the photo above), add. the 
‘widths of the two frames plus about 3 in, 
Next, cut a frame from molding which 
has a Yin. rabbet. ‘This should be 1/16 
in. larger each way than the size of the 
paper to be accommodated, or 8 1/16 by 
101/16 in. for 8 by 10 in, paper, Tt might 
be well (o have the frames cut from plain 
molding at a picture framer’s unless you 
have access to an accurate. miter. saw. 
‘The frames are then hinged to the base- 
board, and small spring-brass clips are 
fitted as shown. <iemsee 
‘The paper support, which may be of 
cardboard, must be equal in thickness to 
the depth’ of the rabbet. Cut it slightly 
smaller than the size of the paper to be 
used. A piece of white paper may be 
pasted on top of this to facilitate focus 
ing and composition—Atuent C. MAsox, 


_— 


gts ; 


- 
MARKING THERMOMETER 
FOR DARKROOM USE 


TIRRING-ROD thermometers of the 
type commonly used by photographers 
are difficult, if not impossible, to read in 
im light of a darkroom. ‘They can 
be marked easily, however, by dipping a 
length of black’ thread in shellac and 
‘wrapping it around the glass at the point 
that indicates the desired temperature, as 
illustrated above—W. Epwaxp Wattre. 
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LENS SPEED...what it is...how to use it 


PT iit faster the lens on your camers, the than an .63 lens when fully open. 
less light you need to take pictures. | When you buy a camera, get one witha 
And the less light you need, the greater good fast lens. It will let you take pictures 
the variety of snapshots you can take, at higher shutter speeds . . . and even in- 

Lens speed is denoted by an "f” rating doors at night with Mazda Photoflood 
—such as f.4.5 and /.6.3. The smaller bulbs. Of course, you won't take all your 
the "/” number, the larger the diameter pictures with the lens wide open—but, 
of the lens... hence, an f.4.5 lens admits like a high-powered automobile, it’s nice 
more light—is bigger, therefore faster— to have the extra power when you need it. 


© Circles indicate relative openings of various 
Tenses, Bars indicate relative times of exposure 
necessary. The bigger or faster the lens, the shorter 
the exposure that is needed. Notice that an f.3.5 
lens is16 times faster than an ordinary single len 

thus, you can take action pictures at 1/400 second 
with an /.3.5 camera where a 1/25-second expo 
sure would be required with an ordinary camera, 


£.4.5 KODAK SIX-16 
(right) 
Kodak Six 16 with leas will appeal 10 
those who know fine photographic equip- 
coat irakachomasentccaptate ae St 
inthe ie tarKiodak easinclen 
Ee ee a 
to 1/250 second give you mastery of light and 
Cpe rg hy 
fndece wit ts blicn nf diner, owen 
eran roca mame ate, 
Foon ekas lente Gon 608 


the crisp, 3.5 lens lets you take pic- 


tures, And the Compur shutter gives you 
speeds up to 1/300 second—fast enough to 
“stop” an express train, Just a handful of 
‘camera, this miniature Kodak gives you six- 
teen pictures on a roll of 620 Kodak Film. 
And each picture is 14x24 inches, large 


1/500-second Compur shutter gives you com- 
mand of action—and the keen /.3.5 anastigmat 
lens admits ample light for high-speed expo- 

. Thirty-six pictures, ap- 
proximately 1x1'4 inches, at a loading. And 
it’s a real camera bargain, Complete with opti- 


enough for your album. Complete with 
depth-of-focus scale . . . Kodak Duo Six-20 
‘coms $52.30. 


Kodak “SS” Film adds 


speed to any camera 
Kodak Super Sensitive Panchromatic Film is 2 


F R E E e zODAiE carne 
iia sac casecb 


‘opens new picture ‘sqvipment. rs yours or the arking, fastmon Kegel 
eso 307 ~ Company, Rochester, N.Y. 
Camera. Try a rol 


or pack of “SS” j a 
Filey you'l fad ie Kodak 
helps get the. pic Sea 


tures you may have 
missed before. 
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OUR READERS CONTRIBUTE THESE 


‘Timely 


FOR CAR OWNERS 


Shock Absorbers 
Save Tow Rope 


FER soapping. at last 
three towing rigs pulling 
‘cars out of deep ditches 
and mud, I decided to find a 
way to case the strain of the 
first hard jerk that invariably 
broke the rope or cable. The re 
own in the illustrations 
It consists simply of two old- 
style spring shock absorbers 
bolted together, short lengths of 
pine, being ued as spacer. 
sngths of chain then were fas- 
tened to the arms {0 serve as 
connections to the car and tow 
rope—A. E.G 


‘imptiten starting om hil 


Throttle on Gear Shift 


‘OR starting a car on a hill without 

slipping backwards, few tricks are more 
effective than the homemade gear-shift 
kasthrottle illustrated. Tt allows you to 
Use both feet on the pedals and yet leaves 
your hands free to guide the wheel and 
work the shift lever. The throttle is sim- 
ply a trigyer rod salvaged from a truck 
shift lever. Tt is mounted on the gear 
shift and linked to the carburetor throt- 
tle lever through a flexible cable. The hand 
that shifts gears can feed the gas—C. G. 


Replacing a 
Valve Spring 


HEN a valve 

spring breaks in 
an overhead motor, it 
ccan be replaced easily 
‘without, removing the 
head, First remove or 
loosen the rocker arm. 
Solder a length of wire 
to the valve stem and loop it over the 
radiator rod. With the wire to prevent 
the valve from falling into the cylinder, 
the locking pin and washer then can be 
Toosened and the broken spring removed. 
‘The new spring is then attached—N. E. 


n 


Hints 


Tracing Cylinder Cracks 


EN a motor, develops a casting 
crack or a gasket leak and water 
seeps through into a cylinder, tis often 
ihcult to determine which cylinder is at 
fault. To trace the leak without removing 
the head, fill the radiator with water and 
run your motor to bring it up to driving 
temperature. ‘Then remove the radiator 
ap, shut your motor off, and turn it over 
slowly by hand. As the cylinder with the 
leak ‘comes under compression, telltale 
bubbles will appear at the radiator open- 
ing—E. JN, 


How valisencanbefastenedto running board car 
Luggage Carrier 


FOUR holes placed in the metal splash 

apron along the side of your car will 
provide a handy means for fastening lug- 
age, camping equipment, or bulky pack- 
ages to the running board of your car 
Strong’ cotton rope looped through the 
holes and under the running board will 
hold any sort of baggage in place. ‘To pre- 
vent the rope from chafing on the sharp 
ealges of the metal, each hole should be 
fitted with a metal awning grommet, The 
holes do not mar the appearance-—E,A.K, 


Door scree 


FOLDED 
Seer 
SHCTION AA 


Screens for Your Car 


YOU can make your car as mosquito. 
proof as your home by fitting it with 
the easily made door screens illustrated 
Each screen frame is made up of four 
pieces of sheet tin folded U-shape and 
soldered to form a rectangle that isa 
tight fit inside the window opening, ‘The 
screening, pushed into the open channels 
formed Tn the frame, is put in place 
fore the parts are assembled. Two hooks, 
soldered to the bottom edge of the frame, 
rest on the top edge of the partly raised 
‘window to hold the sereen’ securely in 
place—E. E. H. 


Jack Extension Arm for Low-Slung Cars 


"TO MAKE it easier to jack up the rear 
heels on my new streamlined car, T 
devised the permanent spring extension 
arms. shown. Consist- 

peel ark wade of 
three y seven- 
cighths-inch steel bolted 
to the shackle on each 
rear spring, it provides 
a handy projection to 
take the head of the 
jack, The jack is sim- 
ply placed under. the 
extension and raised. 
AAs it moves up, it first 
pulls the spring out flat 


and then raises the wheel. Since the arms 
do not interfere with the spring acti 
‘they may be left on permanently —C. F. 


‘Extension arm clampron pring so jackean lift lowear 
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NOT be 


0 hasty in discarding 
‘handy where 


‘and their cutting edges 
‘many other metal-eutti 
feed is governed. by the 


To drill aluminum, 2 MO-det, incl 


ing mili 
A cutting 

Mat clearance will double the time 

vinds, 

oll cae ony endlexs canvas bel gett 

dry overnight. 


SPACING SLOTS WITHOUT 
A DIVIDING HEAD 


NGED 


UITY often makes it posible for 
‘mall machine shops to do work for which 
no adequate equipment is available. An ex- 
ample of this isthe four-slot driver Mas 
trated, It has four T-in, slots equally spaced 
‘These were ground within close limits with- 
‘out the use of dividing-head equipment. 

First the rail of the magnetic chuck was 
sound true. ‘Then the driver was mounted 
fon the magnetie chuck ‘by means of a V~ 
block as shown, and slot No. 3 was ground 
to the correct depth and central to the hub. 
‘This was checked by holding a square against 
the hub and using a gauze block in the slot, 
gauging from square to gauge block. A 1-in 

allel 3 in, long was next inserted in slot 
No. 3, making a tight ft. ‘The slot was then 
turned 90 de the parallel beng set with the 
aid of an indicator. 

‘Slot No. 2 was finshed in the same manner. 
‘The work was then swung back to the op- 
posite position and the parallel indieated 
‘gain’ so. that slot No. + could be ground 
Finally 1-in. gauge blocks were fitted into 
slots Nos, 2 and 4 and indicated parallel, and 
slot No, 1 was fiished-—F, J. Waratesat 
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“That Blow-out Nearly 
Ended My Golfing Days” 


says KY LAFFOON 
Sensational Tournament Champion 


NEW GOODRICH TIRE SAVES LIVES 


NE of the blow-outs I had came 
near finishing my golfing days for 
00d," says KY LAFFOON. “I was driving 
‘along about 45 or $0 when suddenly T 
heard a loud crack, like a backfire. I tried 
to steer, but I don’t believe ten men could 
wwe held that ear on the road. The car 
headed for the ditch. 1 heard a crash— 
and that’s all I remember. Believe me, 
‘m lucky to be able to swing a golf club 


HEAT CAUSES BLOW-OUTS~ 

‘THE LIFE-SAVER GOLDEN PLY, 

RESISTS HEAT~ PREVENTS 
‘THESE BLOW-OUTS 


FREE ecm 


if your sil Lishe goer oat. 


Packing & mailing). Deve 
‘The GondrichtaAbroo.©. 
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after that blow-out. So I'm not taking 
‘chances on tires these days. My car 
equipped with Goodrich Silvertown: 
Heat, generated inside the tire by today's 
high speeds, is the great, unseen cause of 
blow-outs. And the hotter the roads get 


quickly. A tiny blister forms. Slowly but 
surely that blister grows bigger—BIGGER 
until, sooner or later, BANG! A. blow- 
out. ‘And, usually, there's another job for 
the wrecking crew. 


Safer in two ways 


Put GOODRICH Safety Silvertowns be- 
tween your car and the road. They're the 
only tires with che Life-Saver Golden Ply 
“the GOODRIGH invention chat resists 
this internal heat and keeps blisters from 
forming. That's why Silvertowns give 
you real protection against high-speed 
Blow-outs. And, what's more, the bi 
hhusky-cleated Silvertowa treads give y 
added protection against dangerous "tail- 
spin" skids. 

‘Make every drive you take this summer 
a read pleasure trip . . . free from tire 
‘worries. Put a set of Golden Ply Silver- 
towns on your car, Remember, they cost 
no more than other standard ‘tires and 
ive mouths of extra mileage. 

‘Coprtight. 1935, The BF. Goodeich Co. 


=CGoodrich Safety Silvertown- 
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\ 
EL BULLDO ER! 


E never used his sword. He 
"t have to. But he did 
produce his stewy old bria, loaded it 
with El Terrfico tobacco—and blew 
some the bull's way. Curtain. 

Even bull can't stand the charge 
of a dirty pipe. But even a baby en- 
joys the fragrance of a mild tobscco 
Tike Sie Walter Raleigh smoked in a 
respectably clean bear. It’s an unusual 
mixture of gentle Kentucky Burleys 
—well-aged, slow-burning, easy on 
the tongue. It's a kind tobsccos your 
kind. Try a tin and sce why Sir 
‘Walter has become a national favorite. 
(Kept fresh in heavy gold foi.) 


Tes 15¢—axp res wiper 


ANTIQUE 


Tip- lop 
‘Table 


| Measured drawings of a 
beautifully proportioned 
‘eighteenth century piece 


By Cares Prick 


| ea the harmo- 


tious repetition “of ‘straight lines and 
fan unusual 


the lum, try fo ge 8 ip lect by not 
{hat 'should remain sharp 
Sed eatin. This should ‘mind 


first; 
ag ‘are removed by 
tr the grain while 
the ‘bot running. Use a piece of well- 
‘worn fine sandpaper for ie work. is 
Then taken ‘out of the lathe and the surplus 
ends sawed off 
"The top end of the column is cut down 
from tn oud to frm a aguare tenon 14 in 
fon & side, This fits stusly into. correspon 
{ng mortise cut in the block, which should be 
slued in place and fastened with 
4 dowel passing through the side 
into the tenon on the column, 
The feet are mortised 10 ‘the 
column. A template made from 
ood slit cardboard is necessary 


the mortises at the right 
®. Measure the diameter of 
base of the column and make 
radius of the arc exactly hall, 


th of the projecting Pee 
the template should be 


Ses ; 
shouldbe lgetiyin 
fie with the center of the block 
ther other end ofthe shat 

to inure the 
I Tine with, bo 


yy 


HH 


ig 
Mi 


i 


ing out. 
"The feet are made of straight- 


i 
Hi 


22 
ag 


5 
aint 


™ 


haye to be worked down with a gouge until 
1 close joint is obtained. 

‘To glue the feet, put a wooden hand screw 
‘on the foot so that itis parallel to the shaft 
‘when the foot is in place, An iron C-clamp, 
may then be used to draw the foot down, one 
part bearing on the wooden clamp and the 
Dither part on the shaft. A block of soft pine 
Should always be placed between the clamp 
And the work. Clamping in this manner will 
allow only one foot to be glued at a time, but 
the Joint will be stronger than is possibie to 
set in any other manner. 


two pieces 1094 in, wide and 18 in. long. Glue 


the ples tometer plane the surface, ad 
tele the better for the top. Plane the es, 


List of Materials 


1 fit 
1 Pe 
Nore: Din 


draw t-in, ates at the corners, saw the corners 
find finish with fle and sandpaper. Sand all 
fedges enough to remove the sharpness 

Make the two cleats as shown and fasten 
them to the top 4 in. apart with screws of 
vvarlous Lengths, The top of the front edge of 
the block, which is pivoted between them, is 
rounded to allow the top to tip up. Two 
Screws are used as pivots. A catch of the ty 
tepecially’ designed for tip tables should 
fastened to the top to hold it in place. If a 

not be secured, a small but 

ill answer. 


No. 00 sandpaper of fine steel wool and dusted 
off, Regular oll stain, brown or red in colo, 
Inay be used, With a litle more trouble, how 

ever, a stain preferred by” some craftsmen, 
may’ be made—ten cents’ worth of potasium 
Bichromate’ mixed with pint of water I 
this oF any other type of water stain is used, 
the work will have to stand for an hour t9 
ry. Te should then be rubbed with fine steel 
wool, a8 the water raises the grain of the 
Wood slightly. 

‘A coat of paste wood filler is next applied. 
If the proper color is not at hand, a few drops 
of regular oll stain may be stired with nat 
‘ral wood filler to obtain the right shade. The 
filler is brushed an the work, a small portion 
at a time; and when it shows signs of drying 
remove the surplus by rubbing across the 
train with a cloth. Allow the flier to dry 
Overnight. Two coats of thin shellac are then 
applied, the work being rubbed with steel 
‘wool after each coat. A coat of furniture wax, 
thoroughly rubbed, will give a pleasing sheen 
and complete the finish 


REMOVINGWEATHERPROOF 
COVERING FROM WIRES 


Wearnrxpnoor insulation, which is hard to 
cut; may be removed from wires mare easily 
‘with ‘a hammer than a pocketknife. Use light 
Blows on the end of the wire while it fs held 
against a brick wal, concrete, or any other 
hard surface. Under the blows the copper con 
ductor quickly breaks through the insulating 
material —Lovis N. Gooostas: 


“WIRE” EDGES BUFFED AWAY 

‘Tae so-called “wire” edge on wood-cutting 
tools (Chisels, planes, gouges, and pocket- 
knives) can be quickly removed with water 
and pumice stone on a cloth buffing wheel 
Lift the tool from buff frequently and use 
plenty of water and light pressure to. avoid 
injuring the temper. This i especially handy 
fon gouges —M. A. Coors 
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"The top of the original table is made up of | 


"The work is now smoothed all over with | 


From your hardware dealer or direct, 
506 in U.S. As 


SHARPEN RAZOR BLADES THE EASY WAY 


This fast utting, velvety 
smooth hone has proved that fuss- 
ing and cussing around with com- 
plicated sharpeners is a waste of 
time and money. 

With your Aloxi 


Brand Hone, 


a few light strokes as illustrated 
above will put a keen new edge 
‘on any double-edged blade. Get 
an Aloxite Hone in any drug or 
hardware store—and then you can 
shave in perfect comfort. 


NO TOOLS NEEDED WITH THIS LAWN 
MOWER SHARPENER 
Two minutes, and this Carborundum 


| Brand Sharpener puts every blade on your 


condition 


~ 


KITCHEN KNIVES SHARPENED 
WITHOUT SCRATCHING. 

Here's sharpener designed expressly to 
keep sainiess steel knives sharp witho 
ztring or eratching the be 
of the blades: It's known a the Carl 
um Brand Household Sharpener 
Sn ots only Soe in U.S.A. At your haw 
ware sore, Green, yellow or blue handles, 


THE CARBORUNDUM COMPANY 


Niagara Falls, 


‘Send for handy pocket size 


MAIL COUPON TODAY 


26-page booklet “The Art of Table Carving, 
large illustrations. Both are yours for only 10c. 
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lighted model —18 inches long 


4 BIG PRIZES! 


‘AND MANY OTHER PRizes 
1.ARound trip to France 3. Long Cruise 
‘2.ARound trip to France 4, A Short Cruise 


Fife boats anchors and propellers farnished 

fally finished, “ie 

© Fullsized plans are included, showing al 

tape erure of the 

Normandie in fall : 

swith « knife can complete a realistic model. 

© Fniry blank, contest roles, Hist of prizes 

find judges’ names included in each tet 

[NO AGE LIWET—OPEX TO ROTH SEXES Cons. 
pipritabidatiteigrec cg 


MODEL BUILDERS’ GUILD 
DEPARTMENT G, HEMPSTEAD, NEW YORK 
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then be reduced to 44 in. in width, and four 
boats cut off. Two will serve as boats, and 
the other two are to have one end rounded 
as shown by the dotted line to. form the 
Streamlined ventilators that are fastened 10 
piece Z (sce Fig. 1). The two 3§-in, boats 
may be shaped out of scrape of wood. 
Fasten the lifeboats to the paper sr 
that they just Couch the wire runways that 
constitute the new type davits with which 
the Normandie is hitted. The two small boats 
are directly behind the bridge; then follow 
the two motor launches; and the twenty-six 
regular boats fl the remaining spaces. Take 
great care in fastening these boats to the 
Strips, Then, if your work in building the su- 
Derstructure’ has been exact, you will find 
{hat the first six beats on each Side are even. 
ly spaced, and that the remaining nine are in 


SIMPLIFIED MODEL OF THE NORMANDIE 


(Continued from page so) 


‘three groups of three each, on each side 
With small scissors, clip off any’ part of the 
paper strips that may project. 

‘The funnels are of a. peculiar shape. As 
Fig. 6 shows, the base is wider and longer 
than the top. Cut the 74 by 134 in. stock into 
three pieces, each 114 In, long. Draw center 
lines all around the blocks thus formed, Make 
exact patterns on cardboard of the base and. 
top. Trace these shapes on the blocks Whittle 

ay until each funnel looks like & setion of 
1 streamlined cone. Next cut away wood on, 
the sides 40 that the shape of the top drops 
perpendicularly until it is within +4 in, from 
the base, where It starts to flare out, Now 
trim the tops. In doing this, note that the 
front edge of the fit funnel remains the 
full 14 fn. it originally was, while the second, 
fs only 11/16 in. (Continued on page 72) 


ig. 2. How to shape superstructure units, The acale isthe same 


for drawings on pages 58 and 59 
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MODEL OF NORMANDIE 


long, and the third, 1 in. long. 

‘The masts are long needles or wire. The 
foremast has a small piece of round wood for 
a crow’s nest. A short wire fastened with 
liquid solder or heavy glue forms the gall 
for the mainmast 

‘Above the water 
unit are painted a semigloasy black; and 
the water line, red. Only the pov 
deck at the stern that will re 
fae to be painted buff, The edge of I and J 
should be White. The inside of the swimming 
‘pool needs a touch of blue-green for water, 
Sr colored paper may be glued on. 

‘The side edge of is painted white, all 
around, The whaleback and breakwater M 
Are also painted white. ‘The decks aft of the 
breakwater and the derrick booms are buf, 
4s is the exposed portion of the deck aft 
‘After the paint Is dry, a small piece of white 


the derrick booms, for 
falve sheer fs no 


the edge of E, 
it opposite the derrick 
ms, until the black palnt covers the full 
thickness of # at the bow. 

‘The entire superstructure is 
white, The wings of the captain’ bridge (V), 
and the top of FB, FR, FB', FB, and VD 
are then painted bulf, The mists are brown, 
find the funnels vermilion, with & black band 
Hin, wide at the top. 

‘When the paint has dried thoroughly, the 
model can be assembled. Deck is ued to 
the hull unit. The superstructure unit ean then 


placed: where they 
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Gir testened tothe deck fortran betes | 
ich cover, The | 


int painted | 


bbe glued and nailed to E. The nails should be | 
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He looked a bit seedy 


but felt like a tramp 
—when he tried to get by without shaving 


suffer the embarrassment of 
Winting unberpt when a cean 
2 #0 quick and easy with the 
Gillette “Blue Blade”! 

‘This remarkable blade is ground, 
honed and stropped_automatica 
especially made to glide across tender 
faces without a trace of harshness or 
irritation. You get more shaves, better 
shaves, and a feeling of satisfaction ob- 
tained only with this blade. 

Hardened inautomatically controlled 
furnaces where the temperature 
stantly changes in scconlance wi 
the exact requirements of the metal— 


the Gillette “Blue Blade” is always 
vuniform—takes and holds edges that 
‘actually will cut glase, 

Get the benefit of matchless equip- 
ment and manufacturing skill. Slip a 
Gillette “Blue Blade” in your razor to- 
‘morrow morning. See how itis “anchor- 
wrapped” in its envelope with four 
binders of wax to protect the edges 
from damage, Take a few long, ens 
strokes across your face and you'll 
realize you are getting the absolute 


op” in shaving comfort. Buy a pack- 


money-back guarantee of satisfaction, 


Reputable merchants give you what you ask for. In 
stores where substitution is practised —INSIST ON 


GILLETTE BLUE BLADES 
Now 5 poe 25¢- 10 ft 49¢ 


‘The ARISTOCRAT 
—New Gillette 
One Piece Razor 
‘The Aristocrat is all one 


iece, no loose parts. 
Heavily plated with 


e 
Price #4 complete io 
scnartletbercaseith10 
Gitete “ue Blades.” 


ATWIST.. 


ITS CLOSED! 


‘Max Baer, heavyecight fighter, stars every Monday night on Gillette 
radio drama “Lucky Smith”. WEAF and associated N. B, C, stations. 


7 


Genuine Tempered Masonite PRESDWOOD 
{an ideal material for outdoor use. Garden 
furniture, birdhouses, pergolas, fences, at 
bors, cold frames and hundreds of other 
permanent garden fixtures can be made en- 
tirely of this grainless material. Also splendid 
for concrete forms in building fountains, 
pools, walks, greenhouses, birdbaths. 
PRESDWOOD defies wind and weather. 
Moisture-resisting, it will not warp, chi 
of erack. Can be used many times if de- 
sired. Natural warm brown finish blends 
beautifully with foliage and soil. Or it can 
be varnished, painted, Incquered of 
enameled with any standard application. 
PRESDWOOD comes in light, durable 
‘boards, 4", He”, 4" thick. Available from 


leading lumber dealers everywhere. Can be 
‘cut or sawed to any size or shape without 
‘damage to tools. Reasonable price and long 
life make it a money saver wherever used. 

‘Let PRESDWOOD go to work in your own. 
garden. Send in the coupon today for a free 


MASONITE CORPORATION 

IEW. Wningon Bs Cen Th 
Tempered Masonite 

PRESB WSOB! tnt sdionat terstace 
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Our BLUEPRINTS 


Will Give 
You Expert 
Guidance 


0 MATTER how 
IN touch oF little time 
you have for your home 
Workshop activities, it 
pays to concentrate your 
efforts on. worth - while 
projects. To help you do 
this, we offer a series of 
blugprints for models, 
furniture, radio sets, toys, 
and other projects. 

following list gives a wide 


rad Soeaers 


FOLDING 


Duck Boat 


IF You w 
an cant Me arn 


selection, but many other 
Drints are availabe. Send a stamped and ad- 
Greed envelope for a complete lst. 

ur. sloeprins are each 1S by 23 in and 
cost 25 cents a sheet (except in a few special 
‘ases). Order by number. The numbers are 
fiven in italic type and follow the titles, When 
two or more ‘pumbers follow ‘one. ttl, it 
‘means that there are two or more blueprints 
in the complete set. If the letter “R” follows 
Span indates thatthe Moeprint 
Set of blveprints is accompanied by’ photo- 
raphically Uiustrated instructions which sup 
plement the drawings. If you do, aot. with 
this supplement, omit. the leter “R from 
Your order and deduct 25 cents from the price 
Hiven. Instructions alone are 25: cents each. 


BOATS 


ered Kaya, with 
Stk A 


Canoe, 164 


“1h, Racing Runabout, 
Xone: False pater fot 
ik ("wil be Game 
iy ab tly arson’ Tg be bie 
Aout one week fr rguted filer hr ptr 


3 

Garden Car. 2404. = 

“Thee = ef 

‘Photos and Pictures, 2394 2s 

Star Chart, Perpetual. 214 3 

Toy Dell Presn, Lathe, Saw, eicy TH 38 
FURNITU! 


Bench and Tis-Top Table. Combination, 12.26 
neat. Mabogany Trimmed, 


Table, Tavern; and Seroll Mirror 205-38 
Tea Wagon, ti 


SHIP AND COACH MODELS 
{Cmstrocton Ris are svaabe for} 
(SeeoF tie modes Sor pe $5.) 

Airerait Crier USS. Saratoga (18a) 
ed age deck estore (Sirin’y 
Bearer | 

Binley SS Tee 
ise ivh-208 


Clipper Ship 


ein. lil, S33 IR. 


Clipper, Simplited (88fcn, Mull), 209err—. 38 
"2m. hal) $7-589-Rov 1.00 
38 
Galleon Revenge (25:in), 206207-200-209-, 1.00 
Miagshiy (sein. 
re Sey baa Rs 190 
%s 
as 
<3 
Liner—Csliforna (120i) 337 3s 
Liner—Mermandie (20¥4-in), 266385030 
(Gets. hongys 20s 2 
(ttn), 2 
ins hull), 324229 
wall) 7 
Show Boat, Iluminated (14a), 24/0 28 
‘tagecoach’ with ho 100 
Stetmboat Manan (i}iin). R656 1.3 
2s 
as 
‘(aarp aie 7s 
ein, 18 18d. 100 
i 33 
38 
& 
0 
35 
38 
3s 
3s 
Short: Wave Converter Ualty 17 3 
FLYING AIRPLANE MODEI 

Bremen (Junkers, 40), 19-90. so 
itso Sih ein ote 
id Wer Plane, aici, ‘o 
Sen taraanta, cn 


38% Fourth Avenue, New York 
Sepd ie the blueprint. wt 


Fe ete your nm ad ‘scaly 
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MODEL OF NORMANDIE 
(Continued from page 77) 


Pig, 5, Lifeboats and two streamlined venti 
Iora, and sketch showing lifeboat supports 


will be covered by the funnels. Since the su 
perstructure Js wider than the hull, it over- 
hangs 1/16 in. on each side. Cure must be taken 
to make the overhang even. The funnels may 
hen be glued in position, the second and third 
being farther apart than'the first and seco 

‘The masts are finally inserted Into holes 
previously drilled and then bent with pliers 
AU the bse into the proper rake. 


List of Materials 
1, BASSWOOD, OR BALS\ 


ITEP 
Lf 


H pS 
Hh Geant 
ut 


ant w 
ey 
Hod Uti 
The remaining pleces are tobe cut tram | 


1 thin wf re fe ants and ea 
1 ft hne pit tao fr wid xe 
‘islet ot 17M, wel fr dere bons, 

Smit pleco thin cardbnard for anchos Sok 

ch over 

Hilti, white ed 
inca nie a 


ove it a nel waite a Bock 8 by 


a ball pat we 
ii, Sn ee 


| sive 


BASE 


Fig. 6 The funnels ace so, pecullar that 
four views have been draws full size 
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NEW KIND OF MOTOR OIL 
ENDS STUCK VALVES, 
_ LEAKY PISTON RINGS! 


FINEST PENNSYLVANIA OIL, 
REFINED BY NEW PROCESS, 
10 50% 


wp to 18% on gasoline 


1. Cuts oil consumption vy 
2. Sav 


3. Cuts valve and piston ring troubles 
750 90% 


FRDINARY motor cls can’t stand to- 

day's high speeds and temperatures. 
‘These oils contain elements that break 
down under engineheat and cause sludge. 
‘This collects on valves and rings wastes 
power, oil and gas. 

But now comes New Penazoil, refined 
by a new solvent process that removes 
sludgy elements. Result—valve and ring 
repairs are reduced 75 t0 90" 

‘no sludge to cause valves to st 
toleak. Then, too, with sludge eliminated, 
New Pennzoil's tough film is tougher— 
doesn't burn up—cuts oil consumption up 
| to 50%. And, because valves and rings 
| work freely, you get better power, speed, 
| pickup. Youve up to 15‘; on gasline! 

New Pennzoil costs nothing extra. Just 
| ask any bonded Pennzoil dealer for the 
| correct grade for your car. 


FAULTY LUBRICATION RUINS MORE 
CARS THAN SMASH-UP! 

‘A ear 7 erent labicay are, sia co 

Io the'Reomsoll “Satewy 3 


THE PENNZOIL COMPANY 


TOUGH-FILM 


He PENNZOIL 


| THE OIL THAT GOES FARTHER... FASTER. 


SAFER “n'y 


This easy test 
will show you 
which polish to 

use... 


Compare 
Du Pont Polish 
with any other make 


First, polish one half of your car 
with DuPont Duco Polish. Sec- | 
ond, polish the other half with 
any other make. 

Now you can see why DuPont 
Polish is called “Speed Blend.” 
It’s easier to use — quicker in 
action, Makes your car shine 
brighter and longer. That's why 
it’s the most popular liquid pol- 
ish you can buy. 


TRIAL OFFER Tey 
Ge 
Kenerous sample 

ply tear 


in’ stamps to cover 
postage 


DU PONT 


DUCO 


POLISH 
cr 
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roomy Knitting Bag 


DESIGNED TO STAND BESIDE 


By 
Herman Hyorth 


sc ples of work tether 
‘with long needs ads ball of yarn, The ball 
unis fa the bag while the talting b beng 
done 


ame and legs are of 14-in, stock. The two 
pieces for the hand be sawed t shape 
With a coping saw, Cut the opening for the 
hand before sawing the outside shape. Small 
holes spaced about 1 in. apart are bored slong 
the lower id be just large 
enough to enable a needle to be passed 
through when the material is sewed to the 
handles. A'1¥-in, brad fastened ina band 
dill may’ be used for boring the holes instead 
‘ofa regular drill. The head is cut off the brad 


CHAIR 


and the end filed to a flat chisel 
paint. 

‘The leas are sawed and planed to 
shape, and joined with small bolts 
(04 in, from their lower ends. The 
handles are fastened {o the legs with 
slue and a couple of small brads 

The wonden frame may be stained 
and finished with three or four coats 
‘of very thin shell. ‘The shellae is 
rubbed down between coats with 
No.'2/0 ste, wool. "The last coat 
‘may be rubbed with powdered pum- 
ice stone and crude a to a smooth, 
satiny finish, 

‘The bax is now made and sewed 
to the handles. Tt covers the upper 
part of the legs, but their lower 
fends are put through a slit in the 
bag’ just ‘above the point where 
they are joined, 


How to lay out 


MODERN BOOK ENDS MADE FROM SCRAPS 


YHESE attractive book ends may be made 
from any pieces of scrap left over from 
other jobs. Diferent kinds of wood may 
ttsed in the same book ends 
Te & recommended first to saw and plane 


‘hole assembly next placed on meal plate 
‘and its outline scratched with 


a steel point. Each plate is 
Sawed to this shape ‘with a 
jewelers saw, filed, smooth, 


‘loth or felt i glued to its 
‘derside. The glue shotild be ap- | 
plied to the metal and not to 
the cloth, | 
ve book ends may be fin- | 
ished as desired. If made fom | 
different kinds of wood in 
such a way as to give a pleas- 
ing color contrast, no stain 
should be applied HH. 
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DURABLE COLLAR HOLDER | 
CUT FROM ONE PIECE 


- 


“ 
from spring 


THOUGH homemade, this collar holder 
‘equals in appearance and surpasses in 
durability the average commercial article: The 
Writer has used it for the past two years and 
Finds no perceptible losin gripping power. 

Tt iy made from a piece of 18-gauge spring 
brass 7/32 in, wide and 234 in. long. ‘Two 
saw cuts are made from both ends of this 
bie wih a Jewelers sw according to the 

ions given in the drawing, The central 
Visiuped dig i then fled, 

“The metal i bent to the desired curvature 
by pressing it against a 2-in, pipe. Tt is then 
held in the center with a pair of pliers while 
the central parts between the saw cuts are 
bent upwards at an angle of about 45. des. 
Place apiece of cardboard over the metal to 
prevent the ples fore marsng its surface. 
‘Cut $4 in. off the length of each central piece 

"The upraised center arms, as well as the 
curved side arms, are now tapered with a file 
‘and smoothed with fine emery cloth. The side 
fms are forced toner by. wrap 
thread around them. When the en 


ut and formed 
ind then chrornam plate 


re about 
1/16 in, apart, they are joined with soft solder. 


‘The joined side arms are then bent dove: 
wards 14 In. from thelr ends. ‘The praised 
Center ars are bent upwards i. from the 
end a shown inthe dang. 

‘A nail about 34 in. in diameter is placed 
factoss the side arms and against the center 
firm, ‘The latter is then bent down over the 
fall's far as it will go. After the nail has 
been removed, the center arm is pressed down 
until its bent ‘end goes into the opening be- 
tween the joined side arms, Repeat on the 
other side, 

After a final smoothing with emery cloth, 
the collar holder should be chromium or gold 
plated. ‘Vou ean have this work dane at a 
easonable cares by any profesional ectro- 
Plater —MvKo8 Bud 


Ey 
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IT’S HARD TO BELIEVE 
THEY ONCE CALLED ME 


© SKINNY! 


= It’s a shame to be 


‘SKINNY 


“=~ When This Special Quick Way 
Adds 5 to 15 Pounds... Fast 


Astonishing gains with new double tonic. 

Richest imported brewers’ ale yeast con- 

centrated 7 times and iron added. Gives 
5 to 15 pounds in a few weeks 


HOUSANDS who were “skinny” and 
friendless have. gained solid, attractive 
fica this new, any Way-—in jst few weeke! 
Doctors for years have prescribed yeast 
to build up health: But nowy with this new 
yeast diocovery in pleasant Utile tablets, you 
Egat Tar greater tn rnaia than With 
Stir, yeattrgain healthy ad le pt 
fn pounds of firm fesh—get husky, healthy, 
ood looks and ine for shorter time. 
Not only are thousands quickly gaining 
fine-looking physique, but also clear, ra 
ant akin, freedom rou indigestion, ner- 
‘ousness and constipation, new pep. 
Concentrated 7 times 
‘This amazing new product, Ironized Yeast, 


is mae from specially cultured brewers alt 
Yeuit imported from ‘Surope =the, rchest 


east known—which by a new scientific proc- 
esa is now concentrated 7 times — made 7 
times more powerful, 

But that is not all! This marvelous, health- 
building yeast is then ironized with'S kinds 
of strengthening, energy-giving iron, 


Day after day, as you take Ironized Yeast 
tablets, watch Mat chest develop and skinny 
limbs round out attractively. Constipation 
oes, skin clears to beauty, new health and 
pep come—you're an entirely new person, 


Results guaranteed 
(0 matter how skinny and weak you rs 
boythis marvelous new frontzad Yeate should 
feild you up inva few short weet anit has 
Shouts eyo are tot delle withthe 
results of the very frst package, your money 
‘wil be instantly refunded. 


Special FREE offer! 

To start you building up your health right 
awoy, we make this absolutely FREE offer. 

wrehase a package of Ironized Yeast tablets 
‘at once, eut out the seal on the box and mail 
it to us with a clipping of this paragraph. 
We ‘will send you.a fascinating new book 
‘on health, “New Facts About Your Body,” 
by a well-known authority. Remember, 
sults are guaranteed with the very 
package—or money refunded. Sold by. all 
Food draswist‘Tronised Yeast Co, Inc, 

pt. 457, Atlanta, Ga. 


in pretty bad shape. Had 
madaghes utd wa 40 weal, 

iy joke Troniaed “Yeast oped 
iy Soustipation and. had’n9 
‘wit headaches"? 

‘weeks and feel 

at 


AX\I/Z| wnive012,000-Volt 


“Transformer 


MAKE A SUN DIAL 


\ 


By Kenpatt Foro 


PRODU 
lays with the high-frequency 
described in the previous 
artiele of this series (P. S. Mf. 
38, D8 
| a transformer having an output of fro 
(000 to 12,000 volts and a capacity of 


same ouinber of pieces to the size shown at 
Fig. 2. If a diffrent thickness is used, cut 
enough to make one stack of each size $ in 
high ‘when pressed closely together. Make 
box for stacking the core, 121 in. long and 
2¥4 in. wide. Alternately place the longer- 
Pleces of iron in the box until ove half of the 
total number are so. placed. Remove the 
Pieces carefully from the form and tape with 
friction tape, as shown in Fig. 3. Detailed 


NICHOLSON FILES 


Wrap exch asiembled section of 
with empire Cloth, or varnished linen, 79 in 
Tong and to a thickness of 4 in. Place a 
strip of friction tape, 10 in. long, over the 


A sow D1At for your front yard, of 


fempize cloth on each side of the core allow 
ing each to extend 134 in, beyond the edge 
‘of the empire cloth, 

‘The core is now ready for the primary, 
winding. ‘Beginning 34 in, {rom the edge of 
the empire cloth, wrap a turn of No, 10 D, 
C.-C. wire and. fold the end of the iri 
tape over the wire, as shown at Fig. 4. Wrap, 
the next turn of wire over the folded portion 
of tape and continue winding to 14 in. from 
the edge of the empire cloth at the opposite 
end of the core. Fold the ends of the tape 
back’ over the winding and place four more 
10-in, strips of friction tape over the wind 
ing. Begin winding the second layer of wire 
over the first layer and when the fist turn 
is in place, fold back the ends of the tape, 
as was done with the first turn of the wind: 
fing’ Continue winding as outlined above un 
til’ total of 44 tums have been wound 
lupon the core, ‘The thicknesses of empire 
cloth may seem to be excessive insulation for 

Voltage of 110, but its main purpose te to 
RES the primi from breakdowns due to 

jch-voltage surges from the secondary, 


For the seconde (Continued om page 8 


04} of —__4 . 


‘garden, is an excellent summer project for 
the home tool user. Among the necessary 
tools you will find especially useful are 


ae AE 


Nicholson Mill Files. Use them for 
smoothing off the "saw pierced” surface 
of the metal face of the dial after you have 
cut out your pattern. 

For every outdoor filing need —for 
sharpening garden tools, refacing golf 
clubs during the season; for building an 
arbor seat, for keeping ignition of motor 
‘ears and motor boats in shape — you will 
find Nicholson Files in the right shapes 


formly high in quality. Sold by hardware 
stores everywhere at popular prices. Nich- 
‘olson File Company, Providence, Rhode 
Island, U. 8. A. 


Genuine, 
NICHOLSON FILES 
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BUILDING A 12,000- 
VOLT TRANSFORMER 


ary windings it will be necessary to make a 
wooden winding form, as shown at Figs. 5 
And 6. The form consists of two S}4-in, wood 
disks, with a 3-in. square center Secured to 
tne of the disks, as shown in Fig. s. Close- 
trained wood should be selected for the form, 
s0 that there will be no rough edges at the 
saw slots. The form is held together with 
1 14-In, bolt, the end of which may be placed 
in’a lathe or the chuck of a hand drill for 
‘winding, ‘Before beginning to wind a section, 
pieces of small wire about 8 in. long should 
be-placed in the saw slots, and the square 
center of the form wrapped with several lay~ 

ers of paper, 14 in. wide. 
Tn winding the sections of the secondary 
DCC 


sither "No 
wire may be used. Approximately 17 1b. of 
the No. 32 wite or 24 Ib, of No. 20 will be 
required. If the winding form is made 10 
the exact size shown in the drawing, it ean 
merely be wound until the wire s up to the 


20 S.C. E. ot No, 


| sheet of paper on a flat surface. When the 
re 
eterna 
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\“GgHE NIGHT 
THE TWINS 
COT LOST” 


“A storm was blowing 
up. As darkness came, 
Mabel and I were fran- 
tic. But with our 
Eveready Flashlight we 
found the little explor- 
ers... and in the thick- 
est, blackest part of the 
woods, too!” 

(Ect from a atl eter) 


AT TIMES LIKE THIS 
YOURE GLAD THEYRE 


FRESH 


@™ 100K FOR THE "DATE-LINE” 


Dependability and long: 
‘on FRESHNESS. Batteries tend t0 “go 


CRITICAL MOMENTS *° 2 


in batteries depend 


‘on dealers’ shelves. But all Eveready Flashlight 
Batteries have a “Date-Line" which guarantees 
‘they're fresh... National Carbon Company, 
Inc, New York, N. Y- 


NEVER TOOK A 
LESSON FROM 
A TEACHER 


| ““bewonstRation LESSON Fi 


oe 


Buddy's last excuse is gone 
Mother put some Wet-Pruf on 
And water can't 

hurt Wet-Pruf 


BAUER & BLACK 


Wet-Pruf 


ADHESIVE 
TAPE 


Yet corte no more than or- 
dinory odhesive! Get Wel- 


NEW 


HANDBOOKS 
AT BARGAIN PRICE 


‘Think of it—only $1.00 each for these NEW cloth-bound Manuals, This’ 
low price is temporary: we may have to raise it later. Not just books of 
WORDS, but diagrams, drawings, directions, showing each stage of the 
job. Full-sized books, about 200 pages each. Sold separately—take your: 


choice. 


Auto Kinks Car owners and service 
man's handbook of working 


pictures, instructions, now reprinted 
In book’ form from Popular Science. 
‘The best ideas from among thousands. 
Will save many dollars and keep your 
car in tip top shape through many 

‘do easily. Cloth 


jobs you can’ now 
bound $1.00. 


‘stone's throw of your front door 
fand you step off into a new world of 
wonders. Complete Manual for ama: 
teurs. How to use equipment, secure 
and ‘reserve apecimens, take. photo 
micrographs, ete, Numerous illustra 
tions, Full cloth bound $1.00. 


Fix It Yourself A new edition of 
famous book, showing with diagrams 
‘and directions, how to fix and repair 
Flrniture ‘electric outlet, windows 
doors, leaky pipes, floor boards, chim- 
neys, boilers, weather proofing, paint 
tn and hundreds of other consirtion 

ir jobs. Full cloth bound 


Astronomy For Amateurs Easy 
ways to know the heavens with sim- 
pile, home-made equipment,charts and 
Ruides. Opens up new worlds of won- 
Serment—a gloriously fascinating and 
instructive hobby for the whole fam 
ily. Many illustrations. Full cloth 
bound $1.00. 


Radio Experimenter and Builder 
Latest long and short wave facts and 
diagrams. that will suggest improve~ 
ments to make and new sets to build; 


How To Build Cabin, Hunting and Fishing Lodges, 


ran put up a fine cabin or small bungalow, without previous ex 
tstimate the material; cut, join, assemble and finish everything. Illustrated with 
plans and diagrams of most popular cabins and bungalows. Full cloth bound 256 
pages, $2.00. 


Book Of Formulas For, household 
shop, laboratory. Formulas, recipes, 
methods and secret proces Make 
your own beverages, glues, cements, 
Tleaners, polishes, enamels, paints,cox- 
‘metics, dyes, inks, toothpastes, soaps, 
Silver and nickel ‘plate, metal alloys, 
photo chemicals, ots, lubricants—and 
Scores of articles for home use or for 
founding your own business through 
‘making and selling, Full cloth bound 
St.00. 


‘The Home Chemist How to set up 
‘and operate an inexpensive home lab- 
‘Ormtory with odds and ends of mate- 
Fial available in every home. Many 

‘useful experiments 


valuable, pointing the way to research 
fand new discoverien. Many diagrams 
‘and ‘illustrations. Full cloth bound 
St.00. 


Manual Of Ship Model Making 
How to make any model. Here are 
clearly. the many short 
euts, Kinks, and time-saving methods 
of experts. “Complete plans and speci- 

Tor a gorgeous falleon, clip- 
er hip, ct. Afesst soe ilvereines, 
Full cloth bound $1.00, 


Woodworker's Turning and Join- 
ing Manual The simplest, most 
Practical ways to. make end’ tables, 
chairs, benches, highboys, book-racks, 


Fall cloth bound $1.00. 


Making Money With Your Camera 

taking dane “Selable Picores to aks 
E pictures 0 

for pobtcaton or forsale Yo mana 

facture how snd where to el ete 

loth Sound 256 pages S00 


Send me the Bansal checked belo 


"When the boks are T weil pay the patman pice she bei och 
Tonk ener pi few ont 
(ud tren the bake i 


Ee tee day ot ie seve 


PEs 


BUILDING A 12,000- 
VOLT TRANSFORMER 


(Continued from page 83 


a stack 54 in, high, Join the two taped sec- 
tions of core together at ‘ene end wth ths 
Short piece of transformer iron, shown tn 
Fig. 2. Clamp the core together with pleces 
‘tangle iton and $4-in, bolls: The core 
ow ready for the sctondary sections 

lace a fiber end piece over the core s0 
that the terminal wil be on the outside: Since 
iv's not adviable to let the secondary sce= 
tions ‘come any closer than 2 in, from the 
fend of the empire cloth en the core It will 
evneceaary to place a number of the eard- 
board spacers nest to the fiber end peces 
before placing the fit section, ‘The second 
ary sections should be so arranged ‘on the 
Gere at te winding of ech wl en 
‘poste direction to that ofthe 
git Alter the fa i play, four < 
{ions ‘of ‘empire eloth should follow’ 
pce another ea Connect the inside‘of the 
Hct ide ce econ a mae 
ing the connection ss shorts possible, and 
tolder with ron as a fs, ‘Place the cence: 
ion between the two layers of empire cloth 
Sod pres the cal into pace. 


HACE he hed al om the core 0 at 
the winding is opposite to the second 
and connect the top wie with the top of the 
Second co. ‘Connect the remaining coll. as 
Dutlined above. The. coll connections. are 
Shown at Fiz 7. IC wil be seen that with the 
‘oils arranged. alternately’ on the core, with 
feference. to the direction of the ‘windings, 
the cent ‘wil ow mone dein around 
the core. 

‘Alter all of the coils are in place and con- 
nected put the cardboard spacers and Aber 
fd. plece over the core and insert. the re 
‘maining core pieces. One photograph shows 
the transformer with the secondary sections 
in place, ready to receive the remaining core 
Bigs Chimp the ead of the care together 
‘with pleces of fat iron and S4-in, bolts, Con 
Tet the two ends of the secondary coils to 
{ermninal screws and cover the whole second 
anyweb a cada 

inorder (o prevent arcing at the spark BP 
and increase the eficency of the transform= 
er, the design inchides a magnetic leakage sec- 
ton, which is placed between the primary and 
secondary as shown in a. photopmaph, ‘The 
fection consists of enouzh pieces of transform: 
ion, 2 by 7/4 im to make a stack 20 
fn, Meh, securely taped together, ‘The section 
is’ made removable’ so that the bullder can 
‘ote the effect with and without the section 
im place. ‘To avoid breaking: down the: ine 
solution, it is always advisable to provide 
2 temporary sap across the secondary, ‘not 
freater than $2 in when testing the trans 
oe. 


COPPER SULPHATE GIVES 
ZINC A BLACK COLOR 
Avnecirs of zine can be siven a dense, 
ddead-black color by applying a saturated so: 
Iution of copper siphate ‘Thoroushiy” can 
the zine fit, The black will be durable after 
itis dry. ‘This method is particularly useful 
for blacking etched zine name plates, Polish 
the blacking from the letters, and wax the 
bbacksround if you wish it to have a shiny, 
instead of dead-black, appearance —C. 


‘TAPE PROTECTS INSULATION 
FROM HEAT OF BLOWTORCH 


Winns: attachine soldering Juss to wires and 
cables with a blowtorch, the insulation nearest 
the end of the cone!sctor ean be protected from 
burning by first serving the end of the con- 
ductor with three or four layers of friction 
tape for a length of about 2 ia—L. N. G. 
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KNOT-WORK SLIPPERS FOR MANY USES 


(Continued from pase 6 


6 The i 
rach ide while the center ee ted 


‘which will hold the stitching securely, is 
thick, waterproof casein glue. Spread. this in 
‘a thin film on the bottom of each sole, mak- 
{ng sure that each stitch becomes soaked with 
its Press each sole into contact with a piece 
of light leather, and weigh them down for 
twenty-four hours until the glue has com. 
pletely set, The excess leather is then trimmed 
bff with seisors or a razor blade, 

If you wish cool outdoor shoes that, will 

ind more than the usual wear, use light- 
‘weight leather for the soles, instead of sponge 
uber. After the uppers ate knotted, cement 
‘pair of len-cent composition half soles in 
place, and attach a pair of rubber heels 


fver'a single cord brought nerons the laste 


ted to notify us of 
weeks im advance of 
the next publication date 


POCKET CHART AIDS IN WEATHER FORECASTING 


(Continued from page 61) 


back and make a heavy paper envelope in 
which to keep the chart 
‘Take daily readings of the barometer to 
jaw whether it is rising oF falling, and note 
ina general way how the wind blows. 

‘To wse the chart, turn the disk until the 
proper wind-direction and barometer indiea~ 
tions show in the two upper windows. In 
the lower window numbers appear. Choose Raia within 24 hours. 
the one sulting the conditions, and read on & wi 
the back the forecast corresponding to it within 

For instance, suppose that the wind, sets 
{in between southwest and northwest, and the 


FORECASTS 


_srthalight temperature changes, 
“days, 


{followed within 2 days by ain. 

3 Continued fa 

perature change 
“Slowiy rising temperature and fair 

2 day, 


‘with'no decided tem. 


creasing in foee, with rain 
hou 


9 Ta summer, with light winds, 


within 2 days by rain.” 

‘Suppose, again, that the wind is from east 
to northeast, with the barometer at 30.1 (or 
above, as indicated by the upward-pointing 
arrow in the chart), and falling slowly. ‘This 
reads as No, 8, 

By taking daily weather notes, you can 
‘soon discover the important. variations of 
these rules peculiar to your locality. If you 
live on the west coast, the meaning of wind 
and barometer readings will be somewhat 


feaur cut of the Rocky: Mounts. Lt 
rain of snow isto be expected within alow 
presure area over Tdabo where the winds, 
Epes matey the mospa, taye 

own over raer dry ares, although the 
Wind barometer sos are mach the sume as 
thowe noticed when the storm west of Use 
{Cascade re from a trip over the Pace 
Sean. When this same center of disturbance 
fas moved over the asap Valley, winds 
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ue THRILL 


THAT COMES WITH 


OY, oh boy! Wha hl wh 
Bs oe watis hs phase 
she Rik oer — tie 
Giuch — pre ber the gus ead 
fo your comma ‘You ate it ikea 
= Sooming along oot i froay, 
never wo be headed. 
“There's a quick way to fnd out shout 
Saeeatar 
Sealer mosey Ask him to take you for & 
Spin His Eany Pay plaos wil mabe it 


1933 pat 
Hantey-Danwson 


ia the coupon, 
yl Daridm More Co, Det. FS, 


aioe! 
Keo eare Pope Sap 


aco to cover mailing cont 
Newe. aay 
Adress 


New Motor-Driven 
DELTA SHOP TOOLS 


eocneieune 


ei 


Write for 
CATALOG! det nan 


‘Pad mode he tha, 6 Depth Pranthe 
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ola giv 
il gloss n 


polish 


HULL ‘s: 


AUTOMOBILE COMPASS 


Bex 24627, __ WARREN, OW 


| workshop Club, 


the fion had to be done between the bars 
ff the cage, and he left the figure attached 
to several bars at the rear so that it would 
not shift around. The completed piece is 
probably the most elaborate variation of the 
eld and well-known ball-and-cage whittling 
Stunt that has ever been made. 

That Mr. Stenvwick is equally good on 
straight cabinetmaking is shown by his pio- 
reer cabinet, iustrated on this page. The 
carved panels on the door show, frst, x bul- 
falo hunt by Indians; second, a covered was 
‘on; and third, a farm on the edge of the 
Prairie. In the dreular panel at the top is 2 
woman spinning, to represent the early pic- 
neer home. In model making, Mr. Stenwick 
i similarly proficient. His Viking ship, al- 
most entirely carved {rom solid wood instead 
of being built up, was resarded by the j 
as one of the most decorative models in the 
display. He sums up his home workshop 
Dhilosophy very simply: “There is real sats 
faction in tackling a hard job and making. a 
go of it. That is why I fave kept at it all 
these years” 

“The following new 
clubs have been 
granted charters 
since the June issue 
was published: Le 
Roy Homesorksho 
Chub, LeRoy, N. ¥ 


for hand-made 


CLUB ACTIVITIES 


iagira Homework Greater Lawrence 
shop Club, (Atars.) Homework 
Falls, N.Y; West hop Club, Ata large 


esibition eld’ in 
Nardware™ store. the 
West St. Louis Mo.! Popular Seience Cratt= 
Crown City Home: work “Medal, and a 
Sone Sy Hone yurchase ‘order for 
ena, Calif; Free: {ools were awarded to 
port Crafisman’s Emest Dugarden for 
Guild, Freepor brass turnings, Rob: 


St. “Louis “Home 


and copper jewel casket by W. Sovich, 
UChcagomsecond prize in decorative metal 


N.Y! Ottumwa ert. Zeiner won sec 
Craft Chub, Ottumwa, Towa. ‘ond prize for an inlaid fern stand, and William, 

Several local clubs have sent in unusually Hilbert thied pre for an inlaid. smoking 
Interesting photographs of their local exhi- stand... . The idea of holding an exhibition 


for alt'the clubs in New England is gaining 
strength 

Newcastle (Colif.) Homeworkshop Club, 
Prizes were awarded as follows at a club ex: 
hibit piven in the window of an Auburn hum= 
ber company: first, P. F, Hirsch, for a duck 


bitions. ‘These are being retained for pub- 
Heation as soon as space is available. 

‘Clubs looking for a project that will have 
some civie value may be able to make use 
of a suggestion offered by a reader in St 
Paul, Minn. “Would it not be a good idea,’ 
he wrote, “if one of more of the dubs would pool; second, Mr. ‘Hirsch, for the silhouettes 
make up’a set of ship models such as those of four wild horses; thitd, Emile Saladana, 
in your Popular Science Model-of-the-Month for a garden goose 
Series, and present them as a permanent ex- Mount Vernon (N. ¥.) Homesorkshop 
hibit'to the town library of one of the Club. Herman Hjorth, a regular contributor 
schools? A small brass plate with each exhibit to Porvtar Scarce Mawrituy, recently gave 
ould give credit to the club and, if desired, a wood-turning demonstration before the club 
the individual members who contributed theif at the Eason High School "Albert Constan 
work." tine also gave a” (Continued om poge 


Some of the numerous madels. Near the center can be sten the steam threshing engine 
‘Bodel of Edwin J. Davis, ocklard, Il, which won second prise for model subing 
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HOMEWORKSHOP GUILD | 


talk on veneers and how to use them. 

Yakima (Wash.) Homecraft Club. The 
second annual exhibit and contest sponsored 
by the Yakima Club was held in the display 
oom of the local power and light company. 
‘More ‘than’ 250. articles were entered. The 
Popular Science Craftwork Medal and the 
grand prize, a scroll saw, were won by George 


‘were forty-five prizes in all 
Capital Homecraft Club, Washington, D. C. 
A summer exhibition will be held in & store 
‘window in the business section of Washi 
ton... An exchange and barter depa 


Seenent of ©. T Kingsbury, te ember 
To ruses Ue de 
se (Mey Homeraft Chi, A 
iteded hilo sei 
thehinior Ackevesent Balkdog. CA: | 
Dentin ras nwntded the Pople, Scents 
Crater Med fo a hand Srvc seas 
SU Avan Einele ‘Second pre 1 
Nee Lee ante wats ‘Wakes 
Frsaat ea malas eda 
Tncain (Hebe) Momecerkshep Club. At 
tha taseed il elton ned coma 
Sse vec rn the eal sowepabes pee 
Tapeh’ (Kan) Homesorbaap” Eat 
Georte . adie is about ttt anew 
Rewttard cas of twenty member’ "A | 
Hie arsed by Boch & Lon was shows 


Ata recent meeting of the photography class, | [= 


Which was attended by: more than seventy | 
five members and friends. . ... Plans are be- 
ing formed for starting a class in radio, 

‘Manchester (N. HL.) Homeworkshop Club. 
More than 125 members and guests attended 
{recent demonstration at a local hotel. A 
complete set of home-workshop. machinery 
‘was.on display, and demonstrations in lathe | 
‘work were given by W. B, Melivie. Frank 
R. Smith, of the manual training department 
At Central High School, gave a talk on fur- 
niture and furniture design... Within three 
‘months the club has grown from thirty-siv to 
tighty-three- members. 

‘Atlanta (Ge) Homecraft Club, ‘To sid in 
‘4 membership drive, the club has had large 
Posters painted and’ placed in a number of 
Stores selling hardware, paint, and. machi. 
ery. Cards are provided for passers-by to fill 
‘out and drop inva bot near each poster. | 

San Diego (Calif.) Homecraft Club. ‘Theo- | 

‘Clemesha, who won fit prise for 
veneering. and inlaying and second prize for 
furniture made ‘with power driven tools. in 
the fint National 
has een 
fon design, woodwork, and furniture. fini 
ing..." The elub will hold an exhibition 
in June, 

Chicago (Il) Premier Homeworkshop 
Club. Since this club won the grand sweep 
stake prize at, the National Exhibition, the 
meetings have been crowded with prospective 
members and visitors. Officers of many Chi- 

30 hobby elubs were jresent at one meet= 
ing.” New quarters will be required. imme- 
diately, anda, centrally located auditorium 
Is under consideration 

Dunkirk (N..¥.) Homeworkshop Club. A 
late spring exhibit! was held fn a focal hard 

Billings (Mont.) Homeworkskop Club, Yn 
the local Festival of Arts, sponsored by’ the 
Women's Club of Billings, the home work- 
shop club veas well reptesented and members 
‘won & number of prizes. 

Brunswick (Me.) Homeorkshop Club, § 
demonstration of chip carving was given at 
4 recent meeting by Warten Raynes of Var- | 
‘out | 

Three Rivers Home Workshop, Three Riv- 
ers, P.Q,, Canada, A one-member exhibition 
fof ‘craftwork is held at the close of each 
meeting 
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NEW SOUTH BEND 


Nanuractunina PUNTS. HOME WORKSHOPS 

MACHINE SHors fivertons CXPeRIMENTERS 

Us cov casoraTomes Senooe store 

AUTO SERVICE SHOPS REFRIGERATOR SERVICE 
0 WASHING MACHINE REPAIR 


BEND LATHE WORKS & 


9x3’ “WORKSHOP” PRECISION LATHE 


Pere Tae 


O26 Hast Madison St. South Bend, Indiana, U.S.A. 1.GtYnnsnaammammmndtts 


If you like Porutan Scunce Montuty why not 
uzine strikes you as being unusually good, tell your friends 


‘When an article in this 
to get a copy at the news 


the word along to your friends, 


stand, ané 


read it. 


*B9°00z59.60 
‘GENUINE EVINRUDE wom | 


abt oe 


Riera 
7 


say never before 
with this ‘amazing new 
Evinrude motor. Drives row- 
boats, skis, canoes at excellent 


ee 


BEKUAMIN AIR RIFLE CO. 


INEY Assembling 


HAND: 
Tool of 100! Uses 


2 


EVINRUDE 


88 


New Kit Contains Materials for 
WHITTLING A WOODEN 


mod 
aa Sea Capt 


STANDARD SHIP MODEL KITS 
A. Whaling Ship Menderer, 2014-in..86.00% 
KA. Same with ball He saved Ta 

D. Spanish leon, 240 
DD. "Same with bull blocks 
E. Battleship USS. Te 
EE. ‘Same with 

G. 


ERE is something new in construction 
‘its—one that contains materials for 


H 


p Hartford, a. steam. 


‘whiting a quaint and coloral wooden figure andcall slooprt-wat. 3396, hullowraw 7.93 
Si an old sea captain, Sipper Sami Anyone LL- ‘Same with bull tts samedaccscs 84S* 
fam ths type of vor acct es Era Seals 124m al, wy 
fecesary only to follow the simple step-by- Wily sawed to. be ot 

Sep iniructions and drawings tncuded in the ..V+, Clper Seocrciea ays 


with hits sired to 


ing schooner, 


0st 


Gt? No‘ previous experience in whiting. or 
ving i required alk ‘ay 
‘The shipper stands <¥4 in. high. To sve ASE" S"Hhcivoyer Piven ailta, hal 
you a good start, each kit contains two block* wii fits saul een he made aithey lon 
BE the correct ie. These are of specially it a's Nok Mele 30% 

Sclcted softwood and have been 

Saved to the approsimate shape 
‘Two blocs are given so that Jou 
Gin peace on onc. It you are 


Feaonably careful, the first block 
‘will turn out well, and you can 
fet two good firures out of the 


tr the famous Preston. The 
he ef var standard ship meds, 
Soh Gee kit es been pepe 
Texpome to many requcts. The 

Ss Shape ‘sed every 


Tift are cut 19 3 2 
thing is provided, including four 
[brass stacks, two’ anchors, belay- 
ing pins, brass bell, two flags, 
two propellers, and shafts 

Other available Kits are de- 
scribed in the following Ist. 


KIT H—US.5. Indianapolis, with partly shaped hull 
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xT Q 


} This (a the 


Tit in. "hall 


font 


SIMPLIFIED SHIP MODEL KITS 


Fe Liner SS. Manhattan, 125i 1.00 

H, Cruiser USS, Indianapotin, tin, 1.80 

Je Clipper ship Sea Witch 130 
MODEL-OF-THE-MONTH KITS 

M. Altera carrier Saratogsy eine. UM 


IN. Four US. destroyers, each 64cm 
SS 8 Lowi 


ppm: 


‘two movils in ane Ki, 
USS. Aro 


arma” cree “he 
Spanish Nmerlean’ War, Sn 


SPARK PLUGS NEED 
CLEANING, TOO 


Don't let DIRTY SPARK PLUGS 
STEAL YOUR GAS! ... Have your 
plugs CLEANED by the AC Method 


The men who designed your car will tell you 
that sooty, carbon-covered, and Oxide Coated 
spark plugs rob you of os much as T gallon of 
gasoline in every 10 you buy. The quick, sure 
remedy is to let a Registered AC Spark Plug 
Cleaning Station clean your plugs in the AC 
Cleaning Machine, Replace worn plugs with 
new ACs, the Quality Spark Plugs—NOW 60¢. 


AC SPARK PLUG COMPANY 
Mint, Michigan St, Cetharines, Ontario, 


Plugs for Conodion morket-75e—madeo!SI.Cathorines,Ontorio 


SPARK PLUGS 
CLEANED 


AND ADJUSTED 


a= 5: 
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No. 4. Solid maboxany book trough 2205 
iy to asemble 
0. §.olid rock m 
with tne deawer, 1995 I 
Ready to assemble and stain include. 
'No, 6, Solid rock maple bitterly ta 
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‘7. Whitling kit with two shaped blocks 
for making teu captain 8! higher 1:80 
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MODEL 
SUPPLIES 


‘Sess tcae Nene 
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MAKE THIS NEW MODEL TOLAST 
with strong, quick-drying, 
easy-to-use Du Pont Duco 
‘Cement. Favorite with model 
builders everywhere. Send 
nearton or red dise from 
tube for free working 
ians. DU PONT, Dept. A-ly 
ion, Delaware. 


cai D UCO Household CE M ENT 
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HOME OWNERS:- This was 
written for you and is sent 


The tooict cotsns cat agra and di 
rections for correct procure for hundreds of 
ommon jotm and erable sry home worker 
tpt eda rs ody, on ay fie 
Stopping leaks in, pipes, heaters, boilers, 
‘tanks, radiators, air ducts, smoke pipes, pails, 
connetion seams raksivets of holes 
ihtningo anchoring os ay foc 
tals nis bse 
Stem, ‘tops, east 
ema 


Sting wate. 
proof folate. at 
Wey Sistah, root 


seer cracks and. flash 


ing. 

Making wet cellars dry from the inside, 
making concrete floors hard, water and oil 
roof, and non-dusting, making masonry 
‘walls waterproof, 

‘On the ear:—Stopping leaks in the railia- 
tor, at hose connections, or in oil and gasoline 
Tines, patching cracked’ water jackets, crank, 
gear’ and. diferent cases, tightening. loose 
rivets, mud guards, lamp standards, bub caps 
tnd lubricator connec 


tions, loose moulding, 


‘work is done is applied | Seermow 
‘without heat, without i 
Special tools, and so easi- 
ly and inexpensively that 4 
Ralf’ dollar to. half ry 
‘hundred. dollars is saved 
in each instance. 
Smooth-On has been widely used in indus- 
trial work for over 35 years and its we is 
standard practice by power plant engineers 
and repair men, 
Get the booklet by mang the coupon and 
uy Smooth-On No. 1 in 
F021 oF 5 Tb. can 
from your hardware store 
(oF if necessary” from us 


SKIPPER SAM’L—A WHITTLED FIGURE 


Continued rom pore 63) 


outside the arms down 
to the bows, Now saw 


Across 
AAR 


] 


up the outside of each 


leg almost to the bot- 
‘Sams. coat 


soot 


SEEN 


coat 


danger of splitting) 
fram his elbows to his 
cuffs, Cut away a little 
at the bottom of the 
Coat as you see in the 


bbe done is to slope Sam's chest. Measure 
down 194 in. from the point of the chin, and 
from this horizontal kine. sketch a liberal 
‘curve up each side to the inside end of the 
saw cut marking the chin. Cut away the wood 
‘outside this line with knife or save, and 

finished blank should look like Fig. 1B. 

‘You'l se from Fig, 1C that we need a few 
more patterns. These patterns or templates 
are shown in Fig. 2. Lay them out on thin 
‘cardboard and cut thes out accurately. with 
Scissors. Then take back template 4, tine it 
‘up at bottom and sides with the skipper’ coat, 
and mark along the sides as in Fig. 3. This 
fuves you the line joining his arms and body. 
Place and trace the sleeve template Bon each 
farm in turn, lining up the bottom with the 
bottom of the cuff and setting the back edge 
(or the elbow) in about 4 in. from the back 
of the block, as in Fig. 4. Next align template 
Con the front of the block and draw up each 
side as in Fig. $ to mark the line between 
‘arms and body. 

Now sharpen your knife point and score 
deeply along the template lines. you've just 
‘drawn. Keep forcing the knife point down and 
Cutting away the little outer sections of wood 
luntil your Block looks like Figs. 6A and 


OB. This leaves the arms roughly 
shaped and standing out from the body 
(Gee also Figs, 7 to 10) 

Let's start now on shoes and 


FIG. 


‘When the body bas been roughly blocked out, 
the bend and fentucen are shaped at shows 


Jn back. Round oif the blunt toe and slope 
the instep of each shoe, Cut out a sliver of 
‘ood all around each shoe to show the Joint 
fof sole and upper. ‘Then take off the rough 
‘comers on each trousers leg, making a rough 


‘octagonal section tapering from the shoes to- 
from the shoes 


‘ard the coat bottom, Cut 
Toward the coat 10 


‘each side to the top of the block at the front, 
Sein Fic. 8 Cut ceo. Put ove template 
in place a Around it. Split off the 

jater corners to round the head as in Fig. 0. 
shape the shoulders roughly” as in Figs, TOA 
and 10B. Draw a line all around the head 
Seal 14 in. down from the top, as in Fig. 9, 
‘This line marks the Joining of exp and face, 30 


RT 
; 


A Fats 


‘with Knife or small saw 
ut in about 54 in. deep 
all-around it. Now split 
‘ff the wood from below 
Ail ‘around so. that. the 
block looks like Fig. 114. 

‘Your first step in whit: 
ting: face is to locate 
the nose. Draw a vertical line squarely down 
the front from the peak of the cap to. tho 
point of the chin. Measure down, 36 in. from 
the joining of face and cap, and score 3/16 
in. deep straight acrose the face on this line. 
‘This marks the tj 
conally in from 
bottom of the scoring cut. Cut away the wood 
from the tip of the noce diagonally to the 
jeimt between face and cap at the same an- 
fle. The face will now look like Fig. 11E, with, 
proper chin and nose slants. 

‘Study Fig. 11F closely to fix the angles of 

and eyes before you make any 


‘of the nose, Now cut diag 
point of the chin to 


BA, about #4 in. deep. 
16 in dtp op downward ea ie of 

1s in dtp sloping down ea deo 
the nose (ee Figs 11C and 128). Cut up 
from the point af (Continued on page 91) 
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fi 


the jaw to meet this line, and eut along each 
side of the face to form the jawbone, but 
don't cut up so far that you remove wood 

lt need later for the ears. Cut 2 shallow 


Slit for Sam's mouth. squarely across the 
face, (or ting up a itl at the corners, de- 
ping oa Row mich gin you want fas to 
fave) and about 1/19 in. below the nose 

‘The eves are started with notches as in Fig 
LB. They are about 34 in. deep and down 


about 14 in, from the joint between face and 
‘ap. They start at the bridge of the nose and 
fare deepest well out at the sides of the bead. 
Ifyou want to, cut out thin wafers asin Fig. 

to form eyeballs, and make each pupil by 
cutting. outa tiny triangle as in Fig 
dtherwise merely flatten out the base of t 
eye socket, then cut a slit like the mouth a 
fcrous It. Dig a little hole at the middle for 
the eyeball. 

‘Nevt shape the cap as in Figs. 13A, 138, 
and 8G, sloping in toward the bead at the 
Sides andl back, and cutting in carefully above 
the cap visor in front. Tf you're not careful, 
you!l split off the cross-grained visor. Shape 
ithe ears as in Fig. 13, and cut away the wood 
at the temples below the skipper’ conserva 
tive sideburns, Cut in at the back of his neck 
asin Fig, 14 and roughen or groove the wood 
Tack there to resemble ‘hair Form the hat 
strap, side buttons, and cap emblem carefully 
by’ ‘the wood around thea— 

hese are distinctive parts of a seamnan’s cap, 

‘Now dave on lapels and coat cola, taped 
attonboles, collar and tie, as in Fig. 1C 
Score deeply along these lines, and shave the 
‘wood vray outside them so they stand out 
Lower the shoulders a little by cutting away 
outside the collar, and cut them back a little 
to show the lapels. Now round up the whole 
fur, shaping up each part carefully accord 
ing to igs, 1€ and 15, Sleeve creases ae just 
thee notehes at the inner edge of the sleeve 
inside the elbow—see Fig. 15. Seore the line 
‘where the coat laps to button, and round off 
the coat down to the joint between coat and. 
tleeves. Don't be too cateful—a few broad 
knife cuts will make your skipper distinctive. 
Now mark the button positions, drill holes, 
slue in ends of kitchen matches, and cut them 
‘oft short, If you want the pea-jackel to be 
Srily resulton” we suits iste 

Don't use sandpaper on the skipper 


FIG. 


Here are the cuts required to shape the cap. 
Be caretal set to split or damage the visoe 


SKIPPER SAM’L—A WHITTLED FIGURE 


(Continued from poge 90) 


hhard-bitten seafarin’ man, and sharp angles 
‘only accentuate his character. Any paint you 
hhave—ouls, enamel, lacquer. or even water | 
colors—will do. Make Sams shoes, coat, ap, 
visor, emblem, and strap black, and his trou- 
sexs and crown of cap white, as in Fiz. 1C. 
Hs face should be a healthy fesh color with 
a dash of color at the cheek bones, nose tip, 
and perhaps chin tip. Hair and eyebrows 2f6 
‘white, of course. Pupils of the eyes are black, 
with a short white line at the left-hand side 
of each (but don’t put both inside or both 
‘outside, oF the skip 
per will look eross- 
fed). Better. give 
each part theo oF 
three coats, and_al- 
ow plenty’ of dry- 
ing time beeen 
Touch up the cap 
‘omament and. visor 
with gold (the orma- 16.14 
‘ment should be 
‘crossed anchors, if you wish to be exact) — 
and there's Skipper Samm’, genial seafarin’ 
man! 
Perhaps you'd like to try some other ex- 
‘other poses, or even other figures 
Go to it! Youll find that a touch of your 
kknife or paintbrush will change facial expres- 
sions almost miraculously. You can make the 
‘old salt smile, grin, frown, laugh, even weep 
by judicious combinations of line and. color. 
You can give him a close-clipped white beard, 
stick & pipe Between his lips, or provide a 
cigar. You can change the pattern slightly and 
have him sitting down, bending over, fo 
bling with a stick. Or change his eap to a bon- 
net oF shavel, his trousers to a bulging skirt, 
his pea-jacket to a shave, and you have a 
Kees-faced old granny. Put on appropriate 
Whiskers, double chins, hats or caps, and jack= 
‘ts, and you ean even change hit nationali 
‘You may also want to try an entirely dit. 
ferent. figure from a patiern you've found 
yourself, Simply get froat and side views of 
whatever you want to make, transfer thera 10 
an appropriately shaped btock by the method 
‘of comparative squares shown in Fig. 1A, and 
whittle away. And remember that you don't 
fave to make the skipper the size indicated, 
Use Y4-in. squares and 
halve all my dimensions, 
and be'l be only 234 in 
tallthat is, the actual 
size of Figs 1A and 1C. 
Use "Yénin. squares and 
double all my dimensions, 
gaa bell turn out to be 
1 


So" there you are, 2 
sculptor in. Sood —~and 
Tibet you thought it 
‘ould be hard, didn't 


SMALL TOOLS KEPT ON 
CORRUGATED BOARD 


‘One, model maker, who uses many small 
tools, keeps them on a square of corrugated 
ard so that they cannot roll off and fall to 
the floor. The board is single faced, and a 
square of it is glued to a square of plywood, 
then painted black 0 that tools and small, 
parts placed on it cam be easily distinguished | 
4nd picked up-—W. K. 


AMMONIA CLEANS RULING PEN 


Rexine pens sed with Idi ink can ey 
be cleaned’ of incrusted ink 

‘Strong atimonia solution with a soft cloth. 
Afterwards rinse with clear water and dry. 
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SHALL I 
ADD OIL 
OR 
CHANGE IT 
? 


Which is right? Conflicting recom 
mendations by car manufacturers, wil 
refiners, service stations, and other 
mocoriss have caused miltions of car 
owners to wonder, Some say: “Just 
keep on adding oil.” Others advise: 
"Drain and refill ewice a yea 
‘Change oil every so many miles." But 
in the meantie, the automebile repair 
bill ofthe nation eoatinues to increase, 

‘There are very sensible reasons why 
cil should be completely changed at 
regular inrervals, Oil at work in your 
motor it contaminated with many 
things: dite and dust, fuel residues 
moisture, and minute metal particles. 

cis true hat ol filters help t0 pro- 
Yong the useful life of your oil. But 
‘even if you renew it regularly, the fil 
‘tee cannot removes! of the foreign sub~ 
sances that collect in your erankease, 

It is also true hat Quaker State has 
bbeen able to eliminate the "lightend 
‘material found ia ordinary oil—ehus 
increasing materially the etficiency of 
‘But even this advance in oil 
doesn’t remove the necessity 
for regular crankease draining. 

How often you should add oit or 
change it depends upon the conditions 
wader which you drive your car and 
the brand of oil you use, Some oils go 
to pieces under the cerefic heat of your 
ootor Long before the accumulation 
of dirt, etc, would normally cause you 
10 chang 

‘There is only one safe and truly 
cconomical rule: use the best oil you 
can buy—use Quaker Stare— and 
deain and refil your crankcase ae safe 
tnd segular intervals. Quaker State 
Oil Refining Company, Oil City, Pa 


"Prot choice of Experience” 
QUAKER STATE 
MOTOR OILS 
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from the keel) between 
stations 2 and 3 and use 
fone plank in their place 
from that point forward. 
Butt blocks of the same 
thicknessasbattensshould 
be-used at these joints 
‘Start by laying the 
first two planks on either 
side of the Keel. Just be- 
fore screwing dawn the 
planking, coat with ma- 
Fine glue the battens, 
transom, stem, keel, 
chines, and all joints that 
feed to be waterproo 
then lay a strip of cotton. 
flannelet over the glued 
surface. Coat, the ‘loth 
with "glue. When the 
planking i screwed down, 
the flue will be squeezed 
cover the entire joint, 
‘making it completely wa- 
| terproof. Also, the ‘loth 
will hoid the glue in 
fe indefinitely: Small 
ttens that cover the 
bottom ‘transom seam 
should be made wat 
proof in this manner. N 
loth oF marine glue will 
be needed, of course, in 
any’ seams which are above the water line 
‘When a plank is being fastened, it should 
first be clamped in place; then’ holes are 
died in it for the screws. These screws should 
be countersunk enough to allow for covering 
later with putty’ or seam composition. Serew 
the side and bottom planking with flathead 
‘brass oF galvanized screws as follows: (1) A 
double row into transom and transom frame, 
‘vin, No. 6, spaced about 1 in. apart; (2) into 
sem, I-in. No. 6, spaced not over 1 in. apart; 
(3) into Keel, chines, inner chines, and frames, 
I-in. No. 6 spaced about 154 in. apart; (4) 
into battens, %4 6, spaced about 1/4 
in, apart. 
me planks will have to be steamed, espe 
cially the ends of planks near the stem and 
bottom side planks near the transom. To 
steam a plank, wrap with rags the part that is 
{to be bent and then soak the rags with boil- 
ing water. Once the rags are taken off, the 
| planks must be quickly clamped and screwed 
{nto position before they have time to dry. 


FINISHING OUR NEW BRACING RUNABOUT 


Before the top side plank is put on, the 
boat can, be removed from the supporting, 
framework and set, right side up, on horses, 
Fit the breasthook against the stem between 
‘before the last two 
crew through the battens 

‘Ahr ihe ade placing le completed, true 
‘up the deck beams, bevel the battens, and. 
planking along the sheer line, and bevel the 
top of the traniom and transom frame, so 
that the decking will ft properly. Be careful 
to get a true curve of the deck fore and a 
Specially at the sheer line and center line, 
‘The small deck frames Nos. 7 and 8 and also 
the couming can be put in at this time, 

"The deck frame to which the back rest is to 
be fastened can be set up at any desired angle 
Tt should be fastened at each side to small 
cleats attached to the two top battens; and at 
the center it should be connected with '& 
block to deck frame No, 0, as shown in the 
drawings, with 134-in. No. 7 screws, Screw 

‘the coating to this seat-back frame and 
to deck frame No. 6 with 1)4-in. No.7 
screws, but 76-in, No, 6 screws will be 
large enough for’ the rest of the con 
struction just described 

‘Next, the two knees, that brace the 
transom to deck frame No. 0 should be 
fitted. Fasten them with small angle 
irons and bolt with 134-in. No. 10 ma- 
chine screws. Notches can’ now be cut 
for the deck battens. They should be 
spaced about $14 in. apart, approximate- 
ly as shown in the drawings, and fas- 
ened to the sheer batten and to, the 
frames with 134-in, No. 7 screws, The 
‘center atten will be notched part way 

fo the breasthook. Screw the deck {0 
ie battens, deck frames, breasthook, 
ransom, transom frame, and sheer bat 
ten with 3g-in. No. 6 screws spaced about 
2 in. apart. No marine glue of cotton 
Aannelet is necessary, but the entire in- 
side of the boat should be given a coat 
‘of paint at some time before the decking 
is laid, and all the decking. should be 
Painted underneath beforehand. 

Tt will be best to put in, before all the 
decking is on, proper bracing for the 
type of steering (Continued om page 93) 
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FINISHING OUR NEW 
RACING RUNABOUT 
Continued 


Stem view of the partially, com 
P belog, turned fight 
‘ot planking are used 


wheel to be wed, The flooring can be made 
Tom estra: boards left over from the plank 
ing: The seat back is plywood. 

"The entre hull should be well sanded be- 
fore the priming coat is put on. All screws 
should bet covered with putty, seam compos 
tion, oF a plastic wood composition. Thee 
tire‘hull should have at least two coats of 
{aoe enamel or spat varnish. 

“To obtain'a natural mahogany finish, fist 
color the hull with either mahogany filer or 
tmahogany stain, Apply either of these with a 
brush and then wipe off with old rags, Cover 
screw heads with mahogany’ colored. seam 
composition. For an extra, good racing bot- 
om, use at least three coats of special hard, 
Fat otom nh ge instructions for ap 

ng from the paint manufacturer, 
Papat nar the waterline, fst se the bost 
up evenly on a level Boor; then mack all the 
ray around the hull 6 in. up from the floor. 
‘The ser molding and fender molding can be 
ther ballound. hardwood or” 96-l. balf- 
‘oval bras sewed to the battens with oval: 


should be trued 
Sed at 


‘A bow view. The deck bes 
pia" give a smooth, fale curve fo 


head brass screws. A strip of 34- oF J4-in, 
half-oval brass should also be used to protect 
the stem. A bow plate or some fitting 10 
which a tow rope cin be attached is required 
by. the racing. rules, 

"The best and simplest way to hook up the 
steering outfit is to use four pulleys, and to 
run the tiller line or eable to the steering bar 
Shrouah les bore hgh in he transom 

in order to get great speed, have the tran~ 
som as high as the motor being used will al- 
low. “Experiment also with motor angles. 


BOAT CHANNEL OPENED 
BY DRAGGING CHAINS 


Suazow channels that become filled with 
sediment from the action of the tide can often 
bbe kept open by the use of chains. One sum- 
mer resident of Maine, who had a channel 
blasted so he could bring his boat into an in- 
let, always fastens several chains about 30 ft 
Tong to his boat when going in and out. The 
chains stir up the sediment, and the tide 
then clears the channel—O. R. MeD. 
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MAKE A 
COMPLETE 


MODEL 


of the 


ELL HOUSE 
SHOW Bort 


It Lights 


OW you can build a beautiful, 
illuminated, true to-scale mod- 
e of Captain Henry's famous Show 
Boat from this simplified kit con- 
taining step-by-step _ instructions, 
blueprint, and every piece of mate- 
rial needed in making the model. 


deck houses, die cut railings, glue, ‘minia- 
ture electric bulb, battery, and flag. Noth. 
‘ing. else to buy. 

‘This 14 inch model represents a typical 
Mississippi River traveling theatre of the 
x870's and 1880's. The kit includes @ va- 


riety of paints so you can decorate your 
‘model as colorfully as you like. A sharp 
kenile is practically the only tool you will 
need from the time you open the attrac: 
tive package containing all supplies till 
you have a gaily decorated model of the 
Roat now famous from coast to coast 
Captain Henry's Maxwell House Show 
Boat. 


Sitting on your mantel of radio at night, 
with the room darkened, this 


A Big Boat 
Model 


at Night 


Show Boat will make a thrilling 
fone ‘that cannot be duplicated, 
‘other model, one that you will value hig 


t— 


any 
th 


ly, and one that will be admired by your 
friends, 

The instructions are written so clearly 
‘and ‘illustrated. so. well ‘that anyone can 
‘easily make this valuable model. All the 
Supplies have been prepared from high 
fgrade material by experts especially for 


‘on the coupon below. Clip 
today. Send no money now un- 
less you prefer to. We send it C. 0. D. 


DEALERS! Write for 


terms on this new kit 


-*” COUPON 


Seienee Monthly 
‘Aven New Work, 


ee the complete Kit fr the 
aanwel House Show Bost, When 
it elves 1 Sl pay"pontaan $39 
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MARVELS OF THE EARTHWORM 
SHOWN BY YOUR MICROSCOPE 
(Continued from pase i 


pars, four pairs to each segment. There are 
two "rows slong the lower surface of the 
body, and two along the sides. ‘The setae 
are chitinous, and if the muscular tissue in 
Which they are embedded is torn apart with 
dissecting needles, they can be removed. You 
will find that ‘each tittle foot or claw 
shaped ke a letter S that has been pulled 
‘out almost straight 

Perhaps the most beautiful part of the 
carthworm’s whole anatomy is the cuticle— 
the transparent wrapping that covers its body. 
‘This cutie can be stripped off as avery 
thin, delicate film, particularly after the spec 


‘aldehyde solution, 
4 plece of this membrane to a drop of water 
fon a slide, and lay over it a cover glass. 
Because of its thinness, you probably” will 
have to adjust the substage diaphragm to a 
small opening. If your ‘microscope has 00 

japhrazm, pat a piece of cardboard or metal 


having a small hole in it between the mirror 
and the stage, 

‘Staining with methylene violet or other 
standard microscope stain will make. the 
‘membrane easier to examine. You will find 
that it looks like a piece of fine silk with 
polka dots. The dote—frequently they look 
fike black dots—are tiny pores through which 
secretions pass. 

‘But the most striking feature of the cuti- 
dle is its idescence. "When You hold the 
slide up to a light and tara it, the bit of 
membrane wil be seen to resemble mother- 
cof-peatl or the pearly luster of certain fish 
Seales. IC frequently appears highly colored 

If your microscope is equipped for dark- 
field illumination, you have a treat waiting, 
you can transform the bit of cuticle into a8 
Iridescent, fabric that glows with a bluish 
luster. You can preserve the specimen of 
membrane indefinitely. by substituting shy= 
erin for water as a mounting medium. 

‘The earthworm has two layers of muscle 
that form the segmented outer wall of is 

‘Outside, just beneath the epidermis, 

jer made up of fibers which run around 
the body in innumerable rings. Beneath this 
is a layer of muscle with fibers running at 
Fight angles, that is, lengthwise of the body. 
With these fibers and muscles the worm can 
make itself long or short, fat or slender, as 
may be necesary to its active life. 

‘To see the individual muscle ber with 
ease, you must tear a bit of muscular tissue 
to shreds. "You can do this with some degree 
of succes by brute force; but it is more 
Scientife to folate the Bers chemically. "The 
isociator, of which there are several kinds, 
Softens or dissolves the material that holds 
the cells together, yet preserves the cells in 
their true form, A nitri-acid solution, made 
by mixing one part of acid with four parts 
of water, is commonly used for muscle. Let 
the specimen remain in this solution at room 


temperature for about three days. Then wash 
iin water to remove the acid, and separate 
the fibers with teasing needles, Further disso~ 
ciation can be accomplished by  presing or 
{upping on the cover glass after the specimen 
has been mounted in water, Tissue generally 
's preserved in a two-percent formaldehyde 
solution (one part forty-percent formaldehvde 
{o nineteen parts of water) after being fe 
moved from the dissociator. 

‘You will find that the earthworm’s nerv 
‘ous system lies for the most part along the 
oor of its body, beneath the intestine. Tt 
appears as a white cord having a slight bulge 
land three pairs of branches at each segment 
below the fourth. You can remove this cord 
‘easily and place it on a slide for observation, 


HE. earthworm's brain is found in the 
third’ segment, counting from the head 
nd and omitting’ the litte buttonlike nose 


small, whitish balls, or lobes, Iying above the 


pharynx. From it, two bundles of nerw 
Sue extend around the pharyny and uni 
the bottom; from this “knot” the nervous 
system continues as the ventral nerve cord, 

To dissociate nerve tissue, a formaldehyde 
solution is used. Add one part of forty-per= 
ent formalin to S00 parts of normal salt sold- 

i. Let the tissue remain in this liquid for an 
hour or 40. To make a normal salt solution, 
add one part of common 

28 parts @ Att 
dissociated, it can be stained with eosin of 
any other ‘suitable stain, 

Every somite or segment of the worm ex 
cept the frst three and the last ‘carries a 
palr of excretory organs or nephridia, to carry 

fe matter ‘out of the body. These are 
Coiled tubes leading. to. the outside through 
2 Uny opening in the body wall. You. can 
see these tubes with the unaided eve, in 
large worm. ‘They lie close apainst the inner 
surface of the body wall, about halfway up 
tach side; their openings are near the ‘bot 
tom rows of setae, To lift a coiled neph 
‘umm out with tweezers and transfer 10 a 
slide for observation isa simple operation, 

Permanent slides of bits of tissue may be 
made with glycerin as a medium. ‘The glycer- 
in keeps the specimen moist, and in a natural 
condition. It is not, good! practice to im= 
imerse the object suddenly in strong siscerin, 
hhowever. Instead, transfer it toa ity-fifty 
sssture of seein ad Waters then, ater & 

ur oF 80, to a drop of pure 
placed in the center of the slide. Tf the ob- 
Ject is thick, use a. cell of shellac or a ring 
of ‘lass or ‘celluloid cemented to the slide 
with balsam or shellae 


HEN the object is centered properly, 
breathe oo the cover glass to! make it 
moist, and immediately lower it onto the Ii 
tie pot of glycerin; do not inchide le bub 
bles "Wipe away, with "2 damp cloth any 
slycerin that ooges oul at the edges of the 
over alast Thea tack the cover. sia. in 
Place By applying shellac at the edges Fie 
Tally, seal the gla all-around ‘with shellac, 
0ld ‘see, of asphalt varnish 
"A eyccrin mounts not 40 rugged as one 
cof balsam or some of the other’ mounting 
Materials, but with reasonable care will 1st 
{or 2 long time. ‘To renew the gold size or 
other sealing "material from time’ to time 
fay. be necessary if the side i handled 
ourhly. It is bet to store such slides s0 
{hat Bey lie fat rather than Stand on edge. 
“The earthworm can realy be sliced into 
thin sections on a microtome. Tt of cours, 
fneesary to prepare the Worm s0 that it an 
be sectioned without (Continued om puge 95) 
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MARVELS OF THE EARTHWORM 
SHOWN BY YOUR MICROSCOPE 
(Continued from pose 04) 


Singer The wal method i by embed 
in parafin, s proces that requires com 
Siderable time snd skill. Converting two. oF 
three seements of an earthworm into slices 
afew thowsandths of a mlimeter thick 
‘would involve: process, something lke the 
{ollowing? fining for an hour or so in a ten- 
percent lormalin solution, flowed by wash: 
Ing for thirty minutes in running water, and 
hardening for at least a: day in seventy 
ent to eghty-ivespercent alcohol; dehyde 
ing by leaving Yor several hours in mine 
epee kabel and. then oveeght 
absolute ‘clearing by immersion i 
‘cedar oil of xylol until the specimen becomes. 
fore transicent and sinks to the bottom; 
Immersion in melted parafin for afew hour, 
Ut the parafin has penetrated. the tissues 
completely final embedding by dropping the 
Speclmen into.a paper-box mould containing 
‘elie parafin that has started to harden at 
the de an tomy and then gic im 
‘mersion in cold water, 


TT i siecimen, surrounded ty the parat- 
fin which prevents the delicate 

from ‘being eruthed. or daplaedy seed 
{nto thin sections on a hand of mechanical 
microtome. ‘It would be extremely dificult 
to do the slicing by hand. A microtome (P. 
S. M, June "33, p. 32) is almost a necenity, 
for making thin sections 

‘Each thin slice of parafin containing the tis- 
sue to be mounted is cemented with ex al- 
‘bumen to a clean side, the paratin dissolved 
away with xylene, the tissue stained with 
hurmatorylin, eosin, or other stain, and fi- 
nally a drop’of balsam and a cover glass are 
added to protect it, 

‘This is, briely, the widely-used. parafin- 
embedding method of making sections. Of 
‘course, there are variations, according to the 
specimen, and the worker's pet ideas, It is 


ewspape, 
Snd let it eat the paper. Eventeally the stad 
nd grit of Its normal earthy det wil be e- 
placed by the easly-cut paper fibers. 


"Tite gatigorm valuable to you and 0 
‘everyone else for reasons other than its 
crealnce as 2 sodloieal specimen, It is one 
‘of the most eficient.sollfertilzing agents 
Known, “It continually “bores through the 
arth, and swallows soll which later is cast 
‘Out nriched by nitrogenous waste ‘material, 
‘while its burrows allow water and oxygen to 
toler and aid further the soi-building proc 
tases. Over a period of years, the thousands 


ductive material. 
‘earthworm, 


POLO PLAYED ON MOTOR CYCLES 


(Continued from page 43) 


to the temporary removal of a player from 
the game, without another being permitted to 
replace him, of to. permanent removal with 
the substitution of another player. 

"A goal made in the course of play counts 
te ln A voces pety ek. ores 
fone point. 

ratte motor-<ycle cub, composed of 

ind as muck fun in various mato. 
yee elves ts the rieman does in shoot 
ing at game oF targets, of the stamp collector 
in studying the peculiar dots on a new air- 
mail stamp, finds in polo a way of adding 
spice to week-end prosrams. 

“The person who considers a motor cycle 
ip ee 

tle oF no conception of the peculiar 
eal of thin orale hobbyhors™ 
Motor cycting is definitely a hobby to thou 
sands of enthusiasts all over the world 


ESIDES polo, the motor cyclist as hill 
Biante desta cee otc, 
road Tate, sde-carrace, might speetvay 
Facing, endarance runs, reliability tals con 
tomy. fonts, nonstop conte, ‘eld mets 
fnvoteing aptnastic nding ad varios other 
nts, gram track rac, "TT (Tourist 
Trophy) racing, and host of oer Seay af 
Tuhing fe interesting.” Tt somtimes t= 
ficult, hedge ‘of these sports provi 

the: moat tilly or laveves the owt oe 
tere Motor ejclst wil eros states and 
Continents to engage in hill-cimbing contests 
or race, and sometines only to watch thent 


Reuurie i ween att 
hice atatd 
os Sua a ee 
Sapte ee ey 
seer ica, fel hg 


leave to the men the climbing of perpen 
dicular hills and the jsling of polo motor 


ods, 

Unlike the polo pony, the motor cycle is 
a relatively inexpensive’ mount; playing of 
the game does not involve costs that would 
‘make it prohibitive to all but the wealthy. 
For that reason, you ‘will hear much 
‘more about motorized polo in the future than 
‘you have in the past. 
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DON’T BE A PIECE 
OF HUMAN DRIFTWOOD 


‘OSHIP shoves off without des- 
tination, yet how many men put 
out aimlessly on the sea of life 


with little or no idea where they're going 
‘or how they're going to get there! It 
isn't long before such frail vessels be- 
‘come driftwood—tossed here, swirled there 
until the sea casts them upon the sands 
of time to complete their disintegration. 

A few days ago we had a letter from a 
man in Mexico—a letter of regret. It is 
ot a success story; quite the opposite 
But we publish it here because we believe 
that any man who wants to get ahead will 
find in our correspondent’s drifting the in~ 
spiration NOT to do as this man has done, 

“Having always been afraid of failure”, 
he writes, “I invariably fail as 1 dare not 
try. And if nothing succeeds like success, 
conversely, nothing fails like failure 

“But if my simple story will help even 
‘one poor devil to avoid the mistakes which 
hhave left me (at an age I hate to remem- 
ber) sans achievement, sans money, sans 
‘anything, why then I'won't feel such a 
failure after all 

Tn the first place, drifting is not only 
my middie name, but my first and last 
tones as well. Even yet I haven't decided 
exactly what I want to do, or to be. I 
have several preferences and some times 
dedicate myself to the study of one or 
the other. But in a few days, before 1 
know it, I've dropped that and find my- 

taking up something else. 

‘Strange to say, the vocation that T 
have never preferred (in fact, the last one 
T would have chosen) is mine. Somehow, 
jn the most casual manner, I found my- 
self pounding languages into wooden heads 
for a living. And if I had my choice, it 
wouldn't be teaching languages or any 
thing else, 

“The only compliment that I can give 
myself is one that I have often received 
from other people—that I am an excellent 
teacher, On the strength of that praise 
I stick to my desk and the wooden heads, 
fearing that I might not be excellent, oF 
‘even passable at anything else. 

“Hating change of any form, I am an 
adherent of the cult of letting well enough 
alone, even if it isn’t so well. Besides 


I never do what I intend to, and always 
And 


do what I have decided not to do. 
although I have ambitions a-plent 
how that is as far as I ever get 
am not lazy; so I cannot blame myself 
altogether for not doing something or 
being somebody. Somehow I've never 
seemed to have had a chance. But I do 
blame myself for not making chances, 
although this is very hard for one who is 
not by nature a do-thinger and a go- 
etter. I just wait for something to turn 
‘up, and—nothing ever does. 

“Due to my lack of initiative, none of 
my plans for myself have ever material- 
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Secrets of Success 


ized. As one instance of how all of my 
hhopes have been frustrated, I, early in 
life, decided that I would live ‘some day 
in One of our northwestern towns whose 
name spelt enchantment to me. I always 
loved things northern—pine-covered moun- 
tains, snow-covered peaks, gray skies and 
stormy waters 

“Do I live in that mystic northern land? 
‘You would laugh if you knew where 1 
have spent most of my life! Of all the 
God-forsaken, sandy, cactusy desert re- 
sgions, my habitat takes the cake. Here the 

forever blue, and the sun shines 

ss in every leap year. 
were possible to change a vacillat- 
ing nature like mine, I would turn over 
new leaf; only, the leaf would not stay 
turned very Jong.” 

Brainy enough to teach languages and 
to be highly regarded in that profession, 
this man still thinks himself as a failure 
All through life he has drifted—without 
planning, without objective, without ever 
making an important decision. Had he 
started earlier he might have trained his 
‘mind into orderly thinking but he believes 
it's too late now, And more’s the pity 
because apparently his is a good mind, 

‘Thousands of successful men today once 
were in the same spot in which you may 
find yourself—or in that of our corre- 
spondent years ago. They have arrived 
because they knew where they wanted to 
0 and prepared for the journey, Few of 
them have had any more time to train 
their minds and hands than you have, But 
every spare moment was an opportunity 
and they seized it. 

if you are just starting out in_life, 
decide now what you want to do, ‘Then 
set your course and hold to it 


CHIEF ELECTRICIAN 
IN LESS THAN A YEAR 


VEN jin these times the road to suc- 
‘cess is not always rough. For some 
it is a broad, smooth highway with 

‘out bump or detour, traveled at an almost 

breathless pace. Take Charlie Peters, for 

‘example. When hardly out of high school, 

Charlie breezed into one of the finest jobs 

any young man could seek, simply’ be- 

cause he made up his mind where he 
wanted to go and planned accordingly. 

Charlie was interested in electricity but 
—in his own words—be “didn't know a 
volt from an ampere.” Yet less than one 
year later, at the age of 21, he was mak- 
jing good ‘as chief electrician for a large 
electric refrigeration factory in Michigan, 
and supervising men twice his age. 

‘When Charlie left high school and start- 
ed looking around for a job, be very soon 
discovered that the average prospective 
employer is not particularly interested in 
high school diplomas. The first question 
asked was: “What can you do?” It started 
Charlie thinking, and it didn’t take him 
Tong to reach the conclusion that special- 
ized training was the key to his problem. 

‘Not long after that Charlie, in reading 
a magazine, discovered the advertisement 
of an electrical school in Chicago, which 
offered a practical course of training in 
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lectricty, and refrigeration, Here was 
exactly what he wanted, and he went after 
it. ‘Upon graduating, he returned to his 
hhome town to land a job with a leading 

‘manufacturer, Success was his 
from the start and after several increases 
which came with surprising rapidity he 
‘was finally. promoted to the position of 
chief electrician. 

‘Starting from scratch, without advanced 
education or previous experiencé, Charlie 
Peters camed promotion to importance 
and responsibility within six months after 
hhe acquired the necessary specialized train- 
ing, Actual outstripping ldstimes 
many years his senior. 

Granted that Peters’ achievement is un- 
usual, there's no denying the reward which 


awaits those who will develop their native | 


ability. Employers respect. intelligence; 
couple it with training, and respect. will 
take conerete form—in the pay check. 


FOR FIVE YEARS FATE 
PUSHED HIM AROUND 


OME might say that Winchester Mar- 

‘quart picked a poor time to be born, 

But having come into the world just 
in time to run up against the depression 
uupon graduation from, high school, this 
Jersey City, N. J, boy refused to let it 
‘Stop him. Today—at 25—he occupies a 
Position many an older man might envy. 

“Marquart didn't get there by any hocus- 
pocus or because be knew somebody with 
influence, “His sole equipment was good 
average intelligence, good health and cour- 
tage. And don’t think he did't get knocked 
around the first couple of years out of 
school. He had only begun an industrial 
chemistry course in New York when the 
pinch came at home and he had to look 
for a job. 

His first two positions went the way of 
so many during the economic decline and 
within a year and a half he was hunting 
his third, This lsted a year—seven months 
of it on the night shift—and then it, too, 
blew up. 

By now Marquart 


as pretty well fed 
‘up with inecunty, night work and em: 
ployment conditions over which he had 
‘no control. One thing he had observed, 
hhowever, gave him hope. Trained men in 
the various places he had worked were 
kept on; the untrained, let out. He deter- 
mined to become one of those trained men 
by studying at home 

_ Just a little more than a year ago, the 
United States Government held examina- 
tions for storekeeper and gauger of liquors. 
Marquart was one of the many who took 
them, and came through with a rating of 
86.25¢ which put him near the top of the 
eligibility list. Shortly afterward, he was 
notified of his appointment with a starting 
salary of $2,000.00 a year and real respon- 
sibility. 

Now for the ist time in five years he 
is enjoying the security of a good job, 
backed up by confidence in his ability to 
hold it. True, Marquart’ is a career just 
begun. But by intelligent preparation he's 
laid the groundwork for bigger and better 
things later, and when the nest opportunity 
‘comes along he'll be ready to grasp i 
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AMAZING FEATS OF BLOODHOUNDS 
(Continued from pope 2 


the bloodhound. And, curiously enough, the 
bloodhounds in Harriet Beecher Stowe's story 
‘weren't real bloodhounds at all. ‘To. under- 


England, the dogs were found to be too slow 
{for stag hunting. So, according to one legend, 
breeders crossed them with fox terriers and 


[EJS doubtful that any real bloodbounds 
‘were brought to America until after the 
Civil War. ‘The dogs used to trail and in- 
tinidate slaves in the South were known a5 
“"Caban bloodhounds,” “These ferocious beasts, 
art mastiff or great Dane, and sometimes 
part bulldog, had only a litte bloodhound in 
their make-up, They hunted a man down just 
as they would an animal and attacked and 
tore him when they overtook him. Such 
‘were the “bloodhounds" of the early South 
and “Uncle Tom's Cabin.” Pure-bred blood- 
hounds of today will leap up at a treed man, 
but they are merely trying to sniff him te 
‘sure they have the right person. 

‘After the Civil War, pure-bred blood 
hounds were imported ‘to America. Since 
1900, itis estimated, $75,000 worth of blood- 
hounds have come to the United States. Only 
few lived, for the animals are relatively 
delicate and’ die easly, 

Several years ago, I began an experiment 
in developing bloodhounds with increased vi- 
tality, “While traveling about the country in 
semmeton, with the Wwork of the Amenean 
Eugenics Society, T kept my eyes open for 
female bloodhounds, seven years old or older. 
By the laws of heredity, they should produce 
long-lived puppies. All’ over the country, 1 
bought up the old dogs and shipped them'to 
ny kennels in New Haven, Conn. ost of 
the thirty-seven bloodhounds I now have 
‘came from thee long-lived mothers. 

‘Toughey, whose registered name is “Faith- 
ful of White Ise,” came from this stock. He 
sot his nickname when be was & puppy and 
Swallowed a wire express sal. Sometime lat- 
fr, @ curious lump formed on his side. I op- 
erated on it and found that the wire and 
lead had. worked through the stomach lin- 
ing into the flesh of the dog's side. When it 
was removed, Toughey made a rapid recov- 
exy and today, at the age of four years, is 
fone of my: best trailers 

‘The best time of all for trailing is on a 
cool, damp night. The worst is on a hot, dry: 
‘hy ‘when a strong wind is blowing. Often, 
fon damp winter nights, T find all my hounds 
thes pacing tack and forth i thet pens 
‘shifing the al Conditions are perfect; if they 
are taken out they trail like demons. It i 
fat such times that dogs have made record 
run, following tras x hundred hours old or 


YN GOOD scenting days, the dogs may 
run as much as afty yards to leeward 


they are a year old before starting the work, 
Belore that, they are too seatterbrained to get 
‘much out of it. Recently, T have been testing 
‘out a new system of preliminary training for 
‘young dors. 

Several boys line up, and after. rubbing 
liver on their hands, put them behind their 
backs. All have the liver smell, so the dog. 
‘cant tell which really holds the’ meat. Then 
give the dog a sniff of clothing belonging to 
the boy with the meat, If he goes to. the 


the job of trailing a scent to the right per- 
son, All during the early stages of the train 
ing, the dog is rewarded at the end. of the 
trail, and, even later on, the older bloodhound, 
set rewards occasionally to stimulate their 
‘ifort, 


HE second step in the training is follow- 

ing a short tral. Neighborhood boys lay 
the tras for a nickel apiece, and have the 
time of their lives trying to’ fool the dogs. 
‘There are two half-mile trals on each train- 
ing trp one ut and one back Four tines 
‘week for about two. months, the young 
dogs get the workout, As they fain in abile 
ity, the trails are increased to four or ‘ive 
rales, 


The boys carry strips of newspaper, and 
tear off bits every few yards so I can follow 
the trail and know if the dogs go. astray 
During the later stages of the training, if 
they get off the trail, flip the strap ‘with 
‘which T bold them and the short section of 
chain attached to the harness slaps them on 
the, back. ‘This is a signal they understand 
and they instantly circle back. 

jonally, the dogs get a. practice run 
that isn't on the schedule. Recently, 

ple, one of the bloodhounds got its foot 
in a heavy trap set illerally in the woods near 
New Haven, "Taking another dot, T made the 
rounds of the trap line, taking Up the traps 
fand following the trail right to the door of 
the man who set them, 

Because, in their later work, the dogs must 
‘meet strange sights and sounds and smells, 1 
‘make ita practice to carry on the last sages 
fof the training under varying surroundings, 
‘They are taken by car to different locations 
At the scene where the trail has been laid, T 
tnsnap the holding strap from the dogs co 
lar and snap it to the harness ring. “This is 
the signal to go. “Afterwards, T never let g0 
of the strap. If'a bloodhound is allowed 10 
run loose, it will soon outdistance you and 
may get injured. 

“Most of the later training trails run through 
game preserves. Puppies will tum off and 
follow fresh rabbit and fox trails, but the 
‘elder dogs pay no attention to them, Tn fact, 
T have seen rabbits leap out almost under 
their noses without attracting more than 
passing interest. 


YN a tong trail, the dogs have to be 

Stopped by main force, occasionally, to 
sive them rest and water, If left alone, they 
‘would work themselves to death, classic 
example of a bloodhound that followed a 
trail to death is Dr. J. B. Fulton's famous 
dog Jo-Jo. 

‘When a long series of burglaries bailed the 
police at Pueblo, Colo, Jo-Jo and her mate, 
XRay, were given the job of tracking down 
ihe thief, ‘The tral led out'on a high trestle 
over a river. The dogs and the man handling. 
tem were bal way acros when a tala 
‘swung around a curve and rushed towa 
‘them without slackening speed, Unable to at~ 
tract the engineer's attention, the man leaped 
thirty-five feet (Continued on page 101, 
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AMAZING FEATS OF 
BLOODHOUNDS 
Continued from page 200) 


into the river below, druzging one dog with 
him. But he was unable to. budge Jo-Jo 
She continued on the trail until she was run 
owen and killed, 

"These same dogs, during one of the early 
years of the present century, followed the 
Tongest trail on record. At Oneida, Kans, a 
burglar made his get-away with a horse and 
‘buggy. A currycomb used on the stolen ani- 
mal gave the dogs the scent, and they set 
‘out after the horse. With short pauses for 
{ood, rest, and drink, they followed the trail 
from Wednesday morning until Friday night. 
‘At Elwood, Kans, 135 miles {rom Oneida, 
the bloodhounds got their man, 


IN CONTRAST, take the shortest tral ever 
Yun ten feet." saved the lives of three 
‘duldren: An inane woman fn Kentucky bad 
tied er children up tm a chicken coop while 
fhe sharpened an 4x to Kil them. ‘They were 
found in time and the bloodhounds of Cap- 
{ain ‘Mullin snifed the ropes with which 
the children had been tied. and walked ten 
feet to the woman, She confeued what she 
had planned to do’ and. was confined to an 
{nsttution before she could harm the children 
"AL the end of the training period, before T 
sell one of my dogs, Lpive fa severe test 
{o-make sure ican hold the tral Barly in 
the morning, a boy lays a five-ralle tell that 
ods in a figeag run acrou a New Haven 
fall coure. Twelve hour afterwards, when 
Piya ave as, tpg ovr the’ es 
airways all day, the dogs have to fol- 
iow the tal to heen, Once, on av 
Hing after 1000 people had beenon the course 
Watching a tournament, a dog accomplished 
Ihe feat‘without apparent efieulty. 

‘Every ‘once in n while, a chase ends in a 
comic climax, I recall one instance of the 
find which: occurred. several: years ago. A 
Joat perion wa thought to have gone through 

le near 8 brook. We put the dogs on the 
| They ran to one pool, sigragsed about, 
dnd headed upstream to the nest pool; there 

repeated the performance. For a mile 

ahally we. worked upstream, cecing 
At every pool, We had come tothe conchsion 
the Tox ‘person. must be fishing, when. the 
dds sighted their quarry, (wo photographers 
‘making scenic picture along. the brook 

‘When I ive & bloodhound a pce of coth- 
{ng oF an object to tmel T take pains to be 
Sure that only the person wanted fas worn oF 
Handled it recently’ Once, when T was Just bex 
fining withthe dogs Tet them snif a dol 
Felonglg tos lost child. Without any pre- 
Timinary circling, they started ff down the 
fond af lop speek At neighbors house, they 
Fan to'a ster of the lost baby. She had been 
the las to play with the doll 


profegional, fee for trailing with 
oodhounds te ity tolls for taking the 
dogs out, and seventy-five dollars if the hunt 
requires ‘more than ‘one day. T have never 
heard of a single trail being followed for more 
than two days. Probably the larzst check ever 
cashed for bloodhound work was given to 
Captain Mullikin by'a coal company in the 
South; it was for $5,000 and represented three 
‘months’ work in running down a gang of 
‘wreckers. Om. another occasion, the Cuban 
Government hired Mullikin for six months to 
trail assassins. 

“According to statistics, there are only 167 
owners of, resistered bloodhounds in the 
‘country. ‘The total number of pure-bred ani 
mals available does not exceed 400—the total 
fof trained dogs, under 100—far too few when 
their value i realized, “An important ad- 
vvance in the future is likely to be a. wider 
Application of the amazing ability of blood- 
hhounds for finding people who are lost. 
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INVENTORS srwoNe Patents 
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Inventions Promoted 


or Unpatented, Ja business over, 30 
‘Seo drawing tnd “oe medal, 
foe infarmution. Eo 

ioe 


ADAM FISHER COMPANY 
}3-D Enright, ‘St. Louis, Mo. 


Inventions Wanted 
Patented or Urpatented 


rata invention for 


Gcubice foci: 


you have a sound, 
Bud patented oe anpieaned wee” 


U. S. PATENT NO. 2,000,000 
(Continued from page 1 


by numerous reins. 

Tn its broader aspect, the Patent Oifice is the 
sreatest scientific and’ mechanical Hibrary in 
the world. Like any library, the Patent Office 
offers its records to the inspection of the pub- 
Tic, but is unique in that it maintains in print 
‘copies of the entire 2,000,000 United States 
patents, which are ofered for sae at ten cents 
‘each. Tt also supplies photographic copies of 
foreign patents publications and the like, at 
nominal cost. ‘The yearly demand for copies 
of United States patents amounts to 7,000 
(000; while approximately 978,000 photostats 
‘of foreign patents and. publications are fur- 
hished. In this respect, the Patent Office is the 
freatest “dime store” in the world. 


WI the Patent Otc i the works 
freatatscenile. snd mechanical he 
too frequently Tous sight of 
short. while ago—and. i is. an 
everyday. occurrencean applicant 3 
{othe courts from the refal of the Patent 
Otice to grant hm. patent on his allesed 
fnvention."At the tr this applicant sated 
he ad ened to yea in neting 
the’ device of fis apiication. The court res 
blled!"“We think that the patents to which 
seas ew cere by the amie. 
‘Snslted by the applicant, would have 
Sim how to ‘overcome his dials 
Inventor had mot employed the Patent Ofice 
forts grate purpose, that a8 2 brary 
‘where ope may obtain al the information per 
{dining to any scent subect. 

‘Nor do manufacturers far excel the general 
public in making proper te of the brary. A 
Few have patent departments but the major 

int deft long ttl they tint a patent 
fam," whereupon patent lawyers. art c- 
ols 15 rat tem. Once “rie eg 
{hough large acid plant operaed by one a 
tur leading fertzer companicy, 1 soked my 
fuide whether their chemits wed the Patent 
Bice Yo keep posted on ew developments 
and. improvereents. in sulphuriescid mani 
{Seture He replied, “There hasnt been ane 
Provement. in suiphuriacd manufacture 
Te apaac sort tne aera 2 
Superintendent ofthis same plant came to me 
Atvut certain new and valuable dscoveries be 
thought he fad made in sulphure-sid ana: 
fecture:To his amazement we found bi Wes 
thd Been patented more than fifty years be- 
fore. 


TN TE aint ected, the partig ba 
‘overlooked the fundamental purpose of the 
Patent Office, as a library for the wse of in- 


dustry. Let te repeat, the real object in = 
al ‘the Patent Ofice sas, in the words 
‘Of the ‘Constitution itself, “promotion of 


Science and the useful arte” for the benefit of 
all mankind. Primarily, it contemplated the 
‘ctablishment of a huge storehouse for acca 
tmulated scientific and technical information 
‘This purpose is too often lost sight of by rea 
son of the incidental reward offered the in 
‘entor in the form of a patent. Obviously the 
drafters of oar Constitution would never have 
troubled themselves for the simple purpose of 
aiding sporadic inventors. 

Each new idea is the seed of hundreds, 
sometimes thousands, of subsequent patents 
covering improvements, refinements, and var- 
{ations The ordinary person can’ recite at 
Icast 100 improvements that have been intro= 
ddaced in the automobile in the last ten years. 
‘There are far more inventions, however, made 
in machines, proceses, and alloys used in the 
‘manufacture of automobiles than there are 
patents covering the automobile itself. One 


i company ods more than 200 patents 
jons covering developments in an 
proces! ti due to such step-by~ 

developments that second-rate gasoline of 
ie Ccmpares favorably with the highest 
ota fal oa few years 20, Sy, the 
‘ride ‘concept of a cash regater 
fumished the ‘basis of. several “thousand 
fatent 
Ta the development of the linatype, one 
man, the Ite John R. Rogers, patented more 
than $00 Impatverenta: Ropert wan induced 
by his brother to become a printer. “Ths 1s 
2 good, ste job, the brother said, No ma- 


chine can take it away from you." The in- 
ventions of Rogers never took away jobs. He 
actually made more and better Jobs, though 


hie changed the mature of the work. in devel- 
‘oping another field, Cariton Ellis has been 
granted 601 patents, mostly on chemical com- 
postions, Iaequers, ‘pants, and paint remov~ 


LIHU THOMSON, one of the founders of 
‘the. General Electric. Company and "1 
revered contemporary of Edison has devoted 
Tis ie to the development of eletriciy. Up 
to date, be has been pranted more than 70) 
fatensy each marking one sep, along the oad 
{otmechanieal perfection 
‘When one reads that ‘Thomson hasbeen 
granted over 700 patents, Edison over 1,10, 
Eft F. W. Alecanderson of General Electric 
282, and Jobn Hays Hammond, Jt 289, the 
oncisiog s teamedately raya that ‘por 
{clonal Inventor are the chel.contsbutors 
to the Patent Otice. Nothing fs farther from 
the th ia pole same re the ep. 
ona. The gest majority of our patents were 
takes out Ey sporadic knventors. Cartwright, 
2 dergyman and poet, invented the power 
fom, Bil Whitney, aNew England School 
teacher, conceived idea ofthe cotton gin while 
sojourning in Georgia; Arkwright & barber, 
ised the pg rae Gel he 
water, sugested iy tan andthe 
Sutomatie tephone exchangs waa ihe tpi> 
fation of an undertaker, The Weight brothers, 
Sevetor of the aan, were ye me 
“The Segal lock ism case in point. Segal was 
a. New Verk City policeman, Un the course of 
his duty he encountered. numerous instances 
‘here apartments were entered by prying Bet 
Threen the door Jara and the doot. Scgal then 
Caneeived building the Tock. with a catch to 
Pispent such entane, Sm ited int the 
eck business, formed the company “which 
Tears his mame, and, ina eatvely short time, 
told hs business fo a rice inthe millon, 
Few inventors ‘can’ produce ‘bath quality 
and. quanity in inventions In the final aly 
She ability ofan invention to fla want 
paramount. ‘Some’ of the greatest. inventors 
Trade relatively few inventions, ‘The Wright 
Brot took out nl five pats, Samu 
Worse, and Eli Whitney, both appear to 
have made only “one invention, the eceie 
falgraph aod the cotten gin respectively 


‘HE truth is, we are all more or less in- 
ventors, albeit some of us are very hum. 
Die ones. To say of a man that he is a good 
usiee, oF 8 ood plumber, is but to rae 
his inventive ability. ime the carpen- 
te was the Fale in his daily work, 
‘ech time the housewife improvises something 
to facilitate her tasks, an invention is made, 
not always of a high order, perhaps, but mev- 
‘an invention. The first erude sharp- 
‘ened spear of prehistoric man drew upon the 
inventive faculty. The bow and arrow 
‘one of the great inventions of antiquity, while 
the discovery of the use of the wheel was a 
sil greater one. 
Today, one 


(Continued on page 103) 
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TWO MILLIONTH PATENT 
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cannot, sean the yearly index of patentees 
‘without finding the name of some acqoaint= 
ance, some neighbor perhaps, oF even a fe 
intive, 0. cosmopolitan is the roster. Ac 
one's eye runs down the Hist, pames appear 
Which never before were associated with in- 
Yentions. Dr. Einstein patents a refrierstor; 
Jouef Hoffman, the great. pianist, takes out 
Several patents’on automobile stering mech 
anism; ‘Cornelius Vanderbilt, Jr. patents a 
Shoe-polishing cloth; and the Street sweeper 
Dtented by Col John Jacob Astor & Justa- 
posed with that of a ‘poor unknown. The 
fame of our great President Abraham Lincoln 
[democratically mingled with the mimes of 
some unsung inventor. 


‘ORE than 15000 of these patents have 
heen issued to women, For instance 

Miss M-E. Knight invented the modern paper 
bag. Mrs. Martha J. Coston invented the 
flare light used for signaling by mariners ll, 
‘over the world. Miss Beulah Louise Henry 
Sometimes called the Lady also, has fort} 
‘To indicate the universality of the inven- 
tive ure, let us consider in brief detail some 
fone field—say athletics, Walter Hagen is 
known the world over as a golfer. Few peo- 
ple, however, are aware that he has patented 
olf ball having a surface design which, he 


rolling.” 
‘Rene Lacoste, the French tennis player, 
learned much on the tennis court and h 


‘ost valued experience he 
the form of patented inves 
structure 

Sandow, the “stro 
demonstrate bis stren 


fn order 
; th wi exacttde, de 
vised various. strength-measuring-apparatis 
‘and. patented ther 

‘Tn baseball, player-inventors are almost as 


common as player-manazers. If you have ever 
Seen Max Carey, formerly of the Pittsburgh 
Pirates, slide into a base, You may have won- 
dered what saved his hide. Well, Max always 
used a special sliding pad which he himwelt 
{invented and patented. This pad, his patent 
states, “will protect the parts. of the’ body 
likely’ to come in contact with the exrth 
while sliding to a base, whether the side be 
Feet first of head first.” 

‘On the other hand, Benjamin Shibe. owner 
of the Philadephia Athletic has patent 
‘mass of inventions on player equipment, in: 
cluding baseballs and baseball-making mi 
cchinery. ICs under his patents and in his ow 

‘manufactures the balls used by 


ARLES BRICKLEY, 
football star and All, 


former Harvard 
meriean fullback, 
is said to haye been the greatest drop-kicker 
of alltime, Shorts writers attributed his sue- 
ess in goal ‘kicking to his “educated” 
‘They’ probably didnot know that Brickley 
wore & patented shoe of his own invention, 
Which deerved at least some credit for his 
spectacular performance 

“The prize ting offers the same story. Bob 
Fitzsimmons had trouble during training in 
keeping the punching bag properly placed. As 
aresult he designed and patented a punching- 
bag support which obviated the objections he 
had experienced, 

‘These are only a few of the curious facts 
revealed by a study of the two million pat- 
ents on record at the Patent Office. Far more 
Significant is their testimony to the inventive 
‘enius of Americans and of the foreizn-bora 
‘itizens who have found encouragement. and 
opportunity here. What will the next million 
patents provide for the increased comfort and 
Safety of the race? 
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property. Divide some of the liquid between 
two test tubes, adding a drop of hydrochloric 
acid to one and a drop of sodium hydroxide 
Solution (Iye water) ta the other. Now stand 
the test tubes where they will not be dis- 
turbed; convenient. supports are large, Mat 
corks bored with holes’ in. which the tubes 
fay be inserted. After about twent 

hours, the clay particles in the acidified tube 
will settle out, leaving a clear liquid, while 
the clay in the’ tube containing alkali will not 


o Tepel each other and hence donot tend to 

fat the bottom of the tube. This ex- 
Periment wil often work with other kinds of 
Gays, and the experimenter may find it in- 
teresting to try those found in his locality 


NOTHER chemical trick that not only is 
amusing but demonstrates a property of 
water glass (sodium silicate) is the manu 
tute of “chemical ice.” 

Pour some water-glass solution into an or- 
inary tumbler and add to it some murat 
‘acid. In the reaction that follows, a, stiff 
White, sandy precipitate will be formed that 
will adhere to the glass and have all the char- 
Acteristic of a chunk of partly-frozen ice 
Because it is dificult to remove the “ice.” 
fnce it has formed, it is test to use an old 
Jelly glass for the experiment. If this test is 
performed in a test tube, it will be necessary 
{o'throw the tbe away when the experiment 
18 completed 

‘The white substance formed is silicic acid 
1 heated in an open fame, it will be trans 
formed into. pure silica or white sand. 

Tneidentally, a bottle of sodium slicate pro- 
vides a handy cement for use around the home 
laboratory. Za its concentrated form, known 
as water-glass sirup, it can be sed’ for ce- 
menting. glass, cardboard, and many other 
Substances. As a matter of fact, it often is 
‘wed commercially a8 an adhesive in the man- 
lufacture of corrugated boxes and large cartons. 


To prepare this high-gravity li 
strong solution of potassium iodide and sat- 
urate it by dissolving in it a large amount of 


A vial of the liquid, with small stones floating 
fon its surface, forms an interesting curiosity 
for your laboratory shelf. Be sure, however, 
to de a strong solution of potassium todide 
and plenty of mercuric iodide. Also, since the 
fetus tends to attack mca, 1 be not 
to attempt to oat rings or’ other objects 
‘made of Valuable metals on the liquid 
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FOR AIR CONDITIONING 
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HERE'S THE ANSWER 
Continued from page 48) 


distance. Fishermen will tell you they have 
fften Seen stubborn fish back Away from the 
i 


It Gives Them the Willies 


A. E. A, rowrtano, ont. In Austral, an 
wink wid! ator sich as 8 Cyne 
arscane called, in common speech 
ily” Ths expression isd to have 
bey ake rom the nrg’ ot the Nevo 


The Teeth of a Lion 


Q.—wirras does the dandelion get its name? 
—L. J, Binghamton, N,V 

‘A-—ine name of the dandelion is said to 
come from the peculiar shape of its leave 
‘The French called the plant "dents de lion" 
cor "teeth of the lon.” 


Well Dished Out 


B.D, rintaneuria, a, The expression 
“apple-ple" order was once “eapra-pie order” 
and meant “armed from head t0 fo 


Under-Moon and Under-Sun 


RD. R, sax maxctsco, cauir, Peare 
shaped images of sun and moot, hanging from 

‘ing around either heavenly body, are rec- 
‘ognized phenomena seen most often’ by 
tors flying over mist and clouds at sunrise oF 
sumet. 


Can't Fool the Boll Weevil 


R. N.C, ronowr0, ows, Extermination of 
the boli weevil is made more difficult by 
Deculiarty it has. Most weevils will ly into 
8 lamp at night, but the boll weevil is not at 
tracted by a light, although ites in the dark, 
‘Therefore it cannot be snared in lighted nets, 


The Long, Long Trail 
B.C, S, rrrrsmvsca, ra, The, longest 
sown indian al wan the warpath ff the 
Six Nao, Tt extended from nerthens Nev 
England to Georgia and was a primi 
‘munications apseny mow elecive 


Pick a Soft Place 


yaar hind of veri should be sought 
for a landing field for gliders?—P. J. 
Bernardsville, N. 

‘A—A MELD completely surrounded by hil, 


Why the Dime? 


ILE, nartas, rex. A ten-cent piece is called 
12 dime’ because in the thirteenth and four 
teenth centuries, in England, the Latin word 
ddecimas, from decem, ten, was used to de- 
Scribe the tenth part of’ one's income, in, 
tithes. An early form of the word was dsme. 
‘The word is appropriate today because the 
dime isthe tenth of a dollar, 


The Forbidden Hue 


As the Crow Does Not Fly 

S. G, cvwen cry, eat The expresion 
‘cow fle bart ees 0 
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is fitted, very snugly, a hardened steel piston, 
at the base of which is placed a small cop: 

cup of fas check to act as a gasseal- 
Ing device, "The upper end of the piston 
presses against a litte cylinder of carefully 
prepared and calibrated copper a lead of 
Sandard length, whieh, in tum, is backed by 
‘a metal block ‘attached rigidly to the bar- 
rel, The pressure generated by the powder 
gases, ruptures the cartridge ease directly be~ 
fow the end of the piston, causes it to move 
‘upward against the copper or lead crusher 
cylinder and, acting like a small hydraulic 
pres, compresies it into the shape of a tiny 
barrel, and, of course, reduces its length. It 
isa simple’ matter then to Insert the com- 
pressed cylinder between the jaws of a spe 
Cally calibrated micrometer and read off the 
pressure directly on the dial, ‘The bullet, in 
the meantime, travels out of the barrel in 
‘the usual manner, with a very slight decrease 
In velocity due to a small loss in gas. pres 
sure from its action on the piston, 


“TRIS is the method wed in routine tts 
‘When research problems are being. pur- 
sued with utmost exactness a. more delicate 
fand accurate method ts used. Quarte crystals 
replace the lead or copper erisher cylinder 
tis a well-known property of a property cut 


‘quartz ‘erystal that, when suddenly com- 
Dressed, y. In the pres- 
est, the quarts piezo-electric crystals 
cnneted to a cathode-ray oscillograph 


$0 timed that a record is obtained of the 


thousandths of 
fan inch by the expanding powder gases, 
Causes the crystals (0 be compressed. From 
this record, not only the preure in pounds 
per square’inch can’ be determined, but also 
the rate at which it was developed. 

Velocities of bullets are measured, by a 
dicate electrical device, called a chrono 
‘graph, which operates on the principle that 
the acceleration due to gravity ona free- 
falling body {s a constant and well-known 
value. A bullet, iramediately after leaving the 
‘mua, breaks’ a fine copper wire carrying 
fan electric current. When it strikes the ar~ 
‘mor-plate target, ik causes a metal ball, rest 
ing in a V-shaped groove, to jump into the 
air, breaking the cireuit between the two i 
sulated sides of the groove. 

Back in another room of the laboratory, 
the breaking of the wire causes a magnet to 
release an iron fod sheathed in copper and 
coated with Tampblack, “When the bullet 
trikes the target and the metal ball jumps 
Into the air, a second rod is released. Ae it 
falls, it strikes a trigger that releases a knife. 
like arm which makes a mark on the first 
falling bar, By measuring the distance be- 
tween this mark and a previous calibration 
mark and making a caleulation using the ac- 
Celeration of gravity and the known distance 
over which the bullet traveled, the exact 
Velocity. of the bullet can be ‘determined 
This, of coun, is the average velocity be- 
tween the cross wire and tarzet, and not, the 
abwolute velocity at any given point. The 
Yelocity at the muzzle, oF at any other point, 
‘an be calculated with reasonable accuracy 
from ‘this value, "For extremely accurate 
measurements of velocity under research-lab- 
oratory conditions, equipment employing 
photo-electric cells instead of mechanical cir 
Cuit-breaking devices. used, 


Movi RS smokeless powder, made with 
uncotion as a base, is used in a great 
variety of shapes. Some foreign countries 
use a form of powder that looks lke strips 
‘of thin wood. "Practically all powder used 


iz the United States is ether in the form of 
flakes, small grains, or cylinders carrying one 
for more perforations, the type used depend- 
ing on the service itis required to perform. 
Ganeotton, which the chemists call nitrocel- 
Iulose, and other ingredients are mixed with 
sther’ and alcohol ‘or similar solvents, and 
Dresed through dies to form tubes. of rods 
Which are cut into desired lengths. Through 
the length of the grains extend tiny holes, 
from one to seven, depending on the grain 
size. The size and spacing of the holes are im- 
ortant, for they determine how rapidly and 
ellectively the powder will bura.. Smaller 
trains have a tendency to accumulate changes 
‘of static electricity. which might cause 
dental’ ignition. “Therefore, the grains are 
given a thin coating of fine graphite, which 
Short-cireuts each ‘grain, and prevents the 
accumulation of a charge, 


NITROCELLULOSE in its pure state is 

use in firearms. It has to be 
toned down by certain materials known 38 
deterrents. ‘These absorb beat rapidly, and 
so slow down the rate of burning and conse- 
‘quent generation of gases, Incidentally, these 


Smokeless powder actusily undergoes a 
water-steeping treatment at & late sage in 
iis manufacture, after which it i died and 
made ready for we. Likewise, at army de- 
Rots, Smokeless powder ‘mot heeded. imme- 
Gately often is) stored in. concrete tanks 
flooded with water. When ith to be ted, 
it is removed and dried, the later proces 
requiring a werk of 40” Similarly, powder 
Kein sae tarts of the ward; beneath 
mountain lake. water, where low “tempera: 
Ture and moisture combine to prevent aca 
Senta ignition 
‘An incident that occurred during the World 
War serves to demonstrate further the water- 
Igooi of iron, powr. A 
tip catryng a cargo of this expaae Tor one 
Of the alied nations was sunk in the Black 
Sea. “The enemy, Knowing the location of 
the sunken vewd, later salvaged its cargo 
And ed the powder with perfec success 
"The performance of 2 motiem rife or tl 
is more than a matter of powder 
Composition, "The deity of lading se of 
Dowder grains, type af primer, sre ud sha 
OF bullet, manner of crimping. (folding. the 
Sage of the cartridge cae Inward to confine 
the charge), and the material of which the 
‘arthidge eae is made all are important and 
tust be balanced one agaist the other for 


THEN it was first decided to manufac- 
ture high-speed ammunition for 22-cal- 
ber rifles, a larger quantity of higher-powered 
powder was loaded into’ the regular copper 
shells. Tt soon became apparent that strong 
fr cartridge cases would be required; there 
fore, brass had to be used. Frequently, bish- 
velocity ammunition is loaded with a double- 
base powder; that fs, one which contains 
both nitrocellulose and_nitroplycerine 
Tf there is a lesson to be learned by the 
run fan in the work being done in the mod- 
em powder laboratory, it i that smokeles 
Powder, which means most of the powder 
wed today, is not the simple thing that be 
had imagined it to be; behind its dependabil- 
isa vast amount of scientific research, 
study, and constant testing He would learn 
that the use of non-corrosive primers, which 
do not deposit metal-eating potassium chlo- 
ride in the barrel of his gun, will save him 
hours of Tabor and, with occasional cean- 
ing, will keep his gun'in good condition, 
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| _ BUILD THIS PORTABLE 
PUBLIC-ADDRESS SYSTEM 


‘When ot in use the microphone can be stored 
In conveatent tips mounted inside the caver 


of maintaining its inductance rigidly at 150 
‘ailliamperes current. The dynamic speaker 
field (1,200 ohms) 


ves asthe second choke. 
‘The power-bleeder resistor should have & 
| resistance of 7,500 ohms, although a 10/00- 
| ohm ‘unt can be used without exuing dt 

gat In any cans ating shold ot be 
et than fy was, and preferahly seventy. 
five watts. Cathode restore forthe two type 
‘re tubes should be of the two-watt vant 
and the 2S0-obm reistor inthe negative High 
‘oltage lead shouldbe rated at twenty-five 
Matte This last resistor alo should be pro- 
Ved with a tap at 190 ohms. 

‘Care mat be used in wiring the 12-mfd, 
1sovalt dectrolytic condensers into the ci 
‘ait. ‘The postive lad of the condenser, fn 
‘Sich casey should be connected to the ground. 

“As to the voltage, the thre type A tubes 
(jrode-connected) should have’ postive 
‘ate potential of 380 volts, measured at the 
{abe focket and’ the current should be ape 
Drosimately twenty-ive millamperes teach 
{ube with ho signal. The two type 76 ould 
have a postive plate potential of 200 volts 
towel atthe fae eke witha ate 
Current of approximately. five Tlliamperes 
‘The recler pate voltage ahead of the iter 
Network should be 420 volt A transformer 
Gaivering 350. volts will be large enough, 
provided’ that an extremely low-resstance 
efter choke i ted to. allow at least 300 
Vals atthe plate of the 32 tubes 

‘The parts required ae as follows 

Condensers 
‘Three mld, SoO-volty lectroytic 
One 2-nld,1S0-volt,eetroytic 
Two Lismid, 25-volty electrolytic 
‘Three <-mfd, 6OO-valt, Gectraltic 
Two Smid #00-voll, paper 


‘Two Di-mfd, tubular 
Resistors 
| ‘Three 4op00-cbm, I-watt, carbon 
‘Two $0,000-ohm, i-watt, carbon 
‘Two 150000-ohim, 1-wait, carbon 
‘Two 100000-ohim, 


cveatt, carbon. 
watts, carbon. 
watt, wire-wound 


Transformers 

‘One $00-ohm line input tapped at 200 

(One class “A. Prime” push-pull input 

‘One push-pull outpat for triode "32s 

(One ‘power transformer, Si0-volts, center- 
tapped at 420 volts, 150-MA rating 

Ove Bilter choke, 10 benries at 200 MA 

‘Miscellaneous 

Tubes, sockets, wire, switeh, knobs, speaker, 

Tine cord, chassis, leather-covered case, nuts, 

bolts, te. 


TRICKS THAT ADD TO 
DRIVING COMFORT 


(Continued from poge 56) 


personally," Gus agreed. “But it does show 
‘what I'm driving at. The point is that some 
change in the regular arrangement may help. 
‘Take the cushion that supports your back, 
‘Sometimes, building out the padding near the 
bottom, or perhaps half way up, or even at 
the top, will make the cushion a better fit for 
‘your particular type of anatomy. At any rate 
it certainly is worth trying. You don't have to 
tear the cushion all apart to find out, either. 
‘You can hang a thin, wafer-edged pad by 
strings from the coat rail at different heights 
just to try out the idea,” 


“QOUNDS reasonable, I'l make some tests 
id 0 


terestedly. “Still, 1 don 
zilch good. No matter how comfortable the 
riving position is, I'm always dog- 
the end of a long run, and that's pretty often. 
‘You know how much I'm on the road.” 
“All the more reason why you should try 
cout all the posibilities;" Gus advised, "But, 
as you say, a driver can get tired even though 
the seat cushions and the position are per~ 


fect.” 
il say he can,” O'Hara grumbled. 

“You and a lot of other drivers get tired on 
Jong trips because you don't know how to 
rest yourself while you're driving. I've watched 
You, and you always sit in exactly the same 
ponition with your hands resting. on wheel in 
‘exactly the same places, and your feet always 
Just so, ‘Why don't you work out. some 
‘Ganges’ and then Keep switching every 30 
‘often before you've stayed long enough in one 
position to get all cramped? 1 don't care how 
comfortable your first position may be—you 
‘ought to change now and then, Staying in one 
pesto, without any "movement, even for 

lf an hour, is harder work and more tring 
than ditch digging.” 

“T don't see how you can get much of 
change in driving a car,” O'Hara protested, 
“You've got to have your hands on the 
wheel and your feet near the pedals, haven't 
your” 

"You do unless you want to give the in- 
surance adjusters workout,” laughed Gus, 
“ut you can make at Teast a’couple of dozen 
shifts ‘without risking your neck. 

“Look,” Gus directed, sitting down in one 
of the office chairs. “You can sit up straight 

3 you can slump down for a, while 


to move your spine and keep it {rom “frees= 
‘ing Slumped down in the driver's seats no 
way to drive for long, but it's fine for a short 
change because it puts so many joints ina 
‘new position. Then, you can hold the wheel 


‘That pulls out your arms and’ changes tho 
strain om a Jot of muscles that may be getting 
tired from holding the rim quite close to You, 
a you usually do, 


* AND, there's two, variations that help to 
throw strains fist to one side and then 
to the other side of your body. T mean with 
fe hand up and the other down—like this 
‘Youll se Tots of Second-hand. cars with the 
‘wheel worn only in two places. The birds who 
Downed em never got wise to shifing thelr 
hind positions 
“Of course, you can't move your left foot 
very far and sil keep it handy to the clutch 
pedal, but it will relieve the stillness to pull 
Tin close to you every litle while to ease 
‘Your knee joist and. your hip joint on that 
Side as well Don't forget that you can do the 
‘sme thing’ with your risht foot if the ear 
iS Sted witha throttle control on the stering 
Cclumn. Vou shouldat sry hand contol of the 
Urotle when you are im tafe, but it works 
Yell when yoitre out on a long stretch of 
Srsight ad” 
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NEW STUDIES OF BONES 
SHOW HOW WE GROW 


« wd from page 15; 


baby was two, her father had deserted his 
family. The resulting turmoil in the broken 
up home had left its indelible mark upon the 
bones of the child. 

From an examination of a skeleton, or an 
X-ray picture of a living person, Dr. Todd 
land his coworkers can decipher many’ of the 
‘main events in the health-history of the indi- 
| vidual, Knowing how the body develops, t 
| can ime’ the time when injuries oar 


"HEIR tests have shown that some parts 

‘of the body grow faster than other parts 
and at different periods. Before adolescence, 
for example, almost four sevenths of a child's 
growth is in its legs. This explains why. so 
imuny boys and girl are spindie-legsed. The 
head, on the other hand, is one fifth adult size 
at birth, two thirds adult size at the age of 
fone year, and four fifths adult size when the 
child is Sx, ‘The vestibule of the ear, which 
controls body balance, is full-sized at birth 

“After adalescence, the legs grow more slow: 
ly but the growth’ of the trunk speeds up, 
‘When anything upsets bone development in 
| either the period ‘before adolescence or the 

period after, a below-normal stature results, 
| Xchondroplastie dwarfs, with trunks almost 

normal length but with legs only half as long 
as they should be, show the elfect of interfer 
ence with bone development before adoles- 
fence, At the opposite extreme are those with 
underdeveloped trunks and long legs. ‘Their 
arrested development came after adolescence. 

‘Another significant thing noted. at the 
Brush Foundation laboratory is the fact that 
the eve, which to the anatomist i part of 
the brain, reaches full growth at the age of 
from four to six. This {s why children often 
look big-eyed. Tt also explains why persons 
\whose facial growth has been interrupted have 
Tange, staring eyes, 

‘The fact that there are periods of maximum 
srowth for each organ and area of the body 
offers a new technique for the analysis of dis- 
fase and for determining the physical hist 
fof a patient, “As part of the investization 
‘work at Cleveland, Dr. Todd gives a series of 
Hectares to the fathers and moter ofthe ci 

ren who coUperate in the experiments. 
X-ray" negatives. in the file also guide the 
aiothers in regulating the child's die, 

‘Almost as soon as the child is born, its first 


‘measurements go into the record. ‘The depth 
and breadth of its head, the length of its Tess, 
And a score of other measurements give a pic. 
{ure of its physical start in life. This is sup- 
plemented by negatives made with the Xray. 


ROM then on, the child is measured and 

radiographed at frequent intervals. Every 
variation in size, every change in rate of 
zrowth, is noted by the experimenters. ‘Thus, 
ver a period of years, they build up a com= 
plete fact-and-photographerecord of the child's 
development 

Tn addition to having his internal anat- 
‘omy photographed and. his outside dimen 
‘ions taken periodically, the child is persuaded 
to “draw a picture of 'the man” by demon 
Strating traits in various psychological tests 
‘He assembles hose clamps and bicycle bells to 
discover his mechanical ability; hangs ‘mum- 
hhered coat checks on hooks to show his mias- 
cular control; pokes needles into holes in a 
disk to demonstrate his steadiness of nerve 

‘ut of this accumulating mass of records, 
the scientists at Cleveland hope to evolve 
formation aiding millions of children to a 
heritage of better health, 

‘This, the ac lamp of Charles Francis Brush, 
after illuminating thousands of city streets for 
five decades, is playing a part in throwing 

‘vastly more important, 


NEW FASTENER IMPROVES 
ARCHER’S ARM GUARD 


LACES se conventional type of archers 
‘arm guard, o¢ bracer, is always a diff- 
cult job. This trouble may be overcome by 
‘wing a fastening of the familiar and easly 
‘obtainable sliding type. 

‘Obtain a suitable piece of heavy leather 
and lay out as shown so that one end is a 
Soug ft just above the wrist joint and the 
other a fit for the muscles of the forearm, 
Allowance should be made for whatever 
‘lothing is to be worn while shooting. Cut 
piece carefully and soak until soft. Pierce the 
slanting eas every 14 in with an awl and 
to each sew one part of 
ing it to work from wrist toward the elbow 
when closing. Put the bracer on, while wet 
tnd leave until it has dried to shape; then 
wax and polish—Jack HAZARD, 


DINNER GONG MADE FROM. 
OLD WAR SOUVENIR 


shells from the battle front stored away in 
Some box or corner as souvenirs. One of these 
‘hell, if polished and mounted on a wooden 
base like’ the one il- 

strated, will make 
an attractive dinner 
ong. Tn spite of its 


and turn it to any de- 
‘red shape. After var- 
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Strange Pranks of the Air Currents 


». The mysterious, glowing dust was highly 
Gunes aege eens 
aia ele eee 


Eertain variety’ of pine tre 
‘Spores and seed, as Well as pollen grains, 
tide the breezes and thas play a vial part i 
Spreading plant life over ‘the surface ot the 
cath, Hy, gran, and other farm products 
fave ‘been eared alot and dropped at die 
{ant point, An, ditomy, roe, andthe 
fas amall creatures are known’ (make 
Journeys bore by the wind 
fone of ths eaver-than-i objet of 
courses “oat 
‘The on 


ihat the aah ae cared alot by & 
and are transported overland by the et 
‘currents of the upper air. 

‘Not long after the Civil War, a rain of 
reptiles frightened early dwellers’ in ‘Mfinne- 
‘ola, Careful descriptions of the living crea 
tures which dropped, from. the clo 
‘enabled zodlogists to determine that they were 
the larvae of newts, Where they came {rom 
is still a mystery. 


FROG ns els on record, one having 
‘occurred at Windham, Conn, in the last 
years of the nineteenth ‘century. The small 
Jinimals pelted down insthe midst of a rain 
Storm. A short time afterwards, a shower of 


fhrough the sy, being the trang fit, 


Dense smoke rolled eastward and in a south- 
rly direction. The smoke and cinders passed 
Duluth, ‘Minn, in the evening and arcived 
‘over Indianapolis, Ind, the next morning. By 
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ety in the biter cal, 
ity years before, ob- 
servers in_a low stone house, chained to the 
rocks, had recorded a 186-mile-an-hour wind 
ea ihe sae it 

(Of course, in hurricanes and tornadoes the 
wind attains the highest speeds ofall. No one 
hhas ever timed the rate at which the air spins 
in the deadly funnel of a tornado. Caleula- 
tons place its speed at $00 miles an hour. 


JS THE ip of such winds, the most fantas- 
tic of all the air riders take to the sky. 


Scared ike a pe of 
Comedie a piece 
Farther ‘ot It 
sed aft ad 


age. AL another point the same twister fl- 
om the cou of team for serra bap 
Sucking all the water into the 

ving the bare bed of the stream es 


Poet ia probably a week's reced for toe- 
nado activity was set in February, 1881. Be- 
tween 10 am. and midnight on a single day, 
sixty tornadoes eft a trail of destruction 
‘across central and southern states. For four- 
teen hours, the wind ran amuck. At the end of 
that time, 800 people had been kuiled, 2,500 
tad bee’ injared and 10000 buildings had 


tory ripped its way across Missouri, Ti 
nls, and Indiana in March, 1025. Tt killed 
injured 2 
erty worth S10, 
Tornado extends 
‘and the average 
swath is about 430 yards. Often the tip of its 


“Tie est detrctve single twister in ise 
oa 


spinning cone jumps and skips slong the 
round bringing destruction where it touches 
and leaving unscathed what it passes over. 
‘In Missouri, not long ago, a tornado cir- 
led a barn, tearing up great trees om all sides 
fof it but leaving the building unharmed. On 
another occasion, a twister lifted a house into 


stripped of leaves 
eee 


train crossing a steel 


a bride. 
‘Almost always, these terrors come in the 
afternoon betwen thet and five tock, Ale 
u in the cone is, gyrati 

fantastic speeds, the funnel itself moves for~ 
ward at a rate of between twenty-five and 
fifty miles an hour. An express train oF an ate 
tomobile, traveling in the same direction, could 

‘ahead of It. 


Same place is upset by statistics Im facto 
Unlucy lage fn Western Kansas was hit by 
{toroado on the sme. day of the same 
Tonth, at almost exactly the same hou, for 
three years in succestont 


Wis, ‘objects ride aloft in the grip of 
tornado winds, the unbdirabe Urcomes 
‘the commonplace. Chickens have sailed through 
the air for more than a mle and landed 
inp ofall hi fener Shep have een 
thors of Unde wool: Lumber wagons have 
ten let, wih the spoken torn eat of te 
tine Potted perantims tave been eaed 
iremgh the skyfor three-quarters of mie 
Sndeft onthe round uninjured: Ado one 
Southern “sates a basket, contig Alty 
pounds of books, rode a cyclone for two miles 
{Baas ft ang on tein of te 
win‘ de bok a 
ven more wend Was sight reported by 
relakle whscass tao wetert pate Dongs 
Tormado there, t horse sed busy wer ied 
Soa inte the ar and sent Sling through 
100 fet from the ground 
“Phy, the pawengers of the wind run the 
spt fm Nn as te ee 
pa ca any sine 
tree ats eter, dn Cetween, Soro honk 
curious, unerpcte, surprise voyages 
that rie the columns of viable sir above 
heures of te ext 
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